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This brand new, high styled *%Book shelf size - small enoug 


shopper-stopper, catches the eye : to carry in one hand 
with its Dove Grey cabinet and . Geared rotary dial with all N.2 
contemporary, flame coloured'grille stations clearly marked 


And it’s just as pleasing to the Gramophone pickup terminals 
ear! Stock up now! Get aboard Outstanding 6 valve performanc 
a winner with Philips big per- from 4 multi function ‘valves 
forming, big value PHILETTE! *% Retail price 15 gns. | 
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Editorial 


Import Restrictions and the Radio Trade 


No one would ever have expected that the impact of ‘Mr Nash’s import 
restrictions would be any less heavily felt by the radio industry than by many 
others that will be quite noticeably “hit”, Indeed. it hardly took a prophet to 
predict some of the larger items that would be heavily restricted, if not compleetly 
prohibited, and already: therg has been talk in official circles indicating that local 
manufacture of some of these items would be viewed with favour. Main items 
under this heading are record-changers and players, and tape decks, while certain 
essential items like intermediate frequency transformers have also been mentioned 
in this connection. 

There certainly seems little reason why the latter should not be produced here 
on a scale that meets the industry’s full needs. Some manufacturers of receivers 
already make their own I.F. transformers, and the total requirement is so large, 
numerically, that it would seem eminently reasonable for them all to be made 
in this country, provided that the problem is tackled in a reasonable manner. In 
estimating whether local manufacture of a specific item is justified on economic 
grounds, one must obviously take into account not only the number required by 
the industry as a whole in one year, but also the number of manufacturers who 
propose to ‘undertake their m: tking. The point that should be made clear, both, to 
the Government, and to all members of the manufacturing industry, is that the 
latter is, by overseas standards, still a small one. Thus, while it may be economic 
for a single factory to undertake the making of all the IF. transformers (or 
record-changers or tape decks) for the whole’ New Zealand industry, it may be 
quite the reverse if each! firm assembling radio sets proposes to make its own. 

It seems to us that the re-imposition of import restrictions should be the signal 
for the members of the radio manufacturing industry to draw closer together, 
and to plan their activities on a communal basis. By this, we do not mean that all 
resources should be pooled, or that existing makers should lose their autonomous 
status. If that were to happen, it would be a disaster, particularly for the purchas- 
ing public; it should still be possible, however, for much closer co-operation be- 
tween manufacturers to result only in good to them and to their buying public. 
In the last analysis it may never appear economic for tape decks, for instance, to 
be made here on a mass-production basis, but it would be a rash prophet who 
would dogmatize on such a question. Who can say, for example, that a co- 
operative factory for turning out record-changers and tape decks could not be 
established, or that once set up, it would not turn out to be a highly successful 
and economic unit? It may well be that the initially forced nature of such an 
undertaking could turn out to be a blessing in disguise. There is no a@ priori reason 
why New “Zealand could not become world renowned for her manufacture of 
goods of this type, just as Switzerland has made the watch-making industry her 
own. This idea is perhaps a good deal more than a pipe-dream. It is only by 
bringing to reality such “impossible” ideas that new sources of national income 
are established. 

In any event, there does seeem to be a good case for the drawing together of 
the somewhat loose bonds which hold our radio industry together, and ‘the establish- 
ment of a co-operatively owned and operated component factory would seem a 
good and logical move, for all that it would be fraught with initial practical 
difficulty. If we MUST have Mr Nash and his import restrictions, then at least 
let us make the most of the conditions which between them they bring about. 


GOODMANS HGH FIDELITY 
LOUDSPEAKER 
OY OTEMS 


The SHERWOOD ENCLOSURE 


designed to contain either single or twin unit High 
Fidelity loudspeaker systems. As a single unit system 
the Axiom 150 Mk. II (15 watts) or the Axiom 22 
Mark II (20 watts) is used. The choice depends upon 
power handling capacity required. Both are 12 in. twin 
cone units, with frequency coverage of 30-15,000 c/s. 
For a twin unit system the Trebax high frequency 
horn loaded pressure driver is added to the single unit 
system, together with crossover network XO/5000, the 
12 in. loudspeaker being employed as a bass and mid- 
range reproducer, up to 5,000 c/s., the Trebax 
handling the remainder of the range up to 16,000 c/s. 
By this means the response is extended and distortion 
minimised. 


Finished in choice mahogany veneers 
with contrasting woven plastic fret. 


The “315” REPRODUCER 


is a complete complex loudspeaker system. It contains 
three loudspeaker units; a 12 in. bass unit of the direct 
radiator type, operating from 30 c/s. to 750 ¢/s.; a 
mid-range unit, pressure type, horn loaded, operating 
from 750 ¢/s. to 5 Ke/s.; and a treble unit, pressure 
type, horn loaded, operating from 5 Ke/s. to 16 Ke/s. 
The three units are fed by a double divider network, 
the mid-range and treble units are provided with con- 
stant impedance variable attenuators, calibrated in 2 
decibel steps, enabling easy and accurate variation from 
level response to suit individual listening conditions 
and special requirements. The complete system is 
housed in a thick walled enclosure of exceptional 
rigidity; the bass chamber is loaded by an Acoustical 
Resistance Unit. | 


The “315” Reproducer is finished in distinctive 
Sapele veneers in medium rosewood colour. 


Sole New Zealand Agents: 


TURNBULL AND JONES LTD. 


AUCKLAND HAMILTON TAURANGA PALMERSTON NORTH WELLINGTON NELSON 
CHRISTCHURCH DUNEDIN INVERCARGILL 
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England’s Finest 
POTENTIOMETERS 


Manufactured in England by A. B. Metal Products 
Ltd...“ CLAROSTAT.. “COMPOSITION, ABCR- 
MENT controls can be supplied in single, tandem, 
or concentric units, with or without double-pole 
main-switches. Compare these features 


* Incorporating the famous Clarostat “Stab- 


a ilized Element”, giving accurate initial 
RANGE ALSO INCLUDES ... resistance value that is maintained over Nonswiten 
e PRESET POTENTIOMETER its long lite. Tyeees 
PANELS * Extreme immunity to effects of humidity, awiteh 
® WIRE-WOUND CONTROLS temperature, wear, and age. Type 37S 
® CONTROLS FOR PRINTED * Self-lubricating, smooth rotation, and low 
GiRGUWERS noise level. 
e“GREEN-OHM” POWER RESIS- * Heavily silver plated terminals, Molten 
TORS, 5-200 WATTS solder cannot get inside. 
® ROTARY WAFER SWITCHES * Moulded phenolic case with high resistance 
¢ PUSH-BUTTON SWITCHES Ho taeane ; Re eet 
* Interchangeable mechanically with Series 
SOLE NEW ZEALAND AGENTS 43 wire-wound controls, 


THE ALLUM ELECTRICAL co. LTD. AUCKLAND, HAMILTON, WEMEING TON: NAPIER, CHRISTCHURCH, DUNEDIN. 


The right tools 
lor the job... 


PHILIPS SERVICE INSTRUMENTS 
FOR RADIO AND TELEVISION 


This handy, low-cost wavemeter is ideal for the radio 
serviceman and the go-ahead amateur. 

* Frequency range: 2.5 to 250 Mc/s in 7 ranges. 

* Frequency accuracy: Better than 2%. 

* Large, easily read, easily adjustable dial. 

* Indication by inertialess neon tube. 

* Can be used as a resonance wavemeter, a grid dip 
wavemeter, and a 100 c/s A.M. test oscillator. 

* Sockets for headphones or vacuum tube voltmeter. 


PHILIPS WAVEMETER TYPE GM3121 
PRICE — £27 18 0 


Electronic Development and Applications Co. Ltd. 


P. O. BOX 6415, TE ARO, PHONE 54-130, P.O. BOX 3186, PHONE 45-389, 
WELLINGTON. AUCKLAND. 
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SORRY... 


We regret that, due to import restrictions, deliveries 
of our well-known radio, household 
appliance, and other electrical lines will be 


severely curtailed. 
We would assure you that what supplies we can 


make available will be apportioned fairly 


between our retailers. 


H. W. GLARKE (N.Z.) LTD. 


42-46 Cable Street, Wellington 
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B-A-N-D 
GALI S-P-R-E-A-D 


BASIC KIT—TYPE 9 
Completely assembled, wired, and tested up to converter tube. 
Fitted to sturdy 8/9 valve, plated steel chassis. 

Accurately aligned to dial calibration. 

You merely add I.F. and audio stages. 

The spread on shortwave makes shortwave tuning easier than 
broadcast. 

IDEAL as base for really high-quality RADIOS, 

TUNERS, RADIOGRAMS, etc. 


Details: 


49, 31, 25, and 19-metre bands, plus broadcast. Extremely accurate cali- 
bration and frequency stability. Split stator tuning condenser and tem- 
perature compensated oscillator. Only three simple adjustments neces- 
sary to completely align each bandspread band Handsome floodlit dial 
scale. Effortless tuning from high ratio 24/1, ball-bearing spin wheel 
drive. Gang isolated from mechanical and electrical vibration and noise. 
Bandspread calibration linear and marked in 100 k/c divisions and 
fractions thereof. A 0-100 logging scale also provided. ‘““BAND”’, 
“TONE” and “GRAM.” indicators fitted. Special A.V.C. system pro- 
vides shorter time constant on shortwave to rapidly compensate jor : 
fading signal. Polystyrene low-loss adjustable slug coils throughout. Full 2 s 
instructions and suggested I.F. and audio circuits. 


Price: 
/10/ : = . NOTE I: Special assembly type B10 availabie, cover- 
£16/19/7 (retail), less valves, plus packing, and postage. ing amateur’ bands 45/18. 220, 40, 1807 Le0h metre nae 
(Valves, £1/5/6; packing, 6/6; postage, 6/6, approx.) broadcast. 


NOTE II: A limited number of completely constructed 
receivers incorporating B/9 Basic Kit and including 


‘ah in. the /I-F.)) ch 1 iable bandwidth t f 
INDUCTANCE SPECIALISTS LTD. ia She LB diahnel goa bea ee 


and the well-known 


157 THORNDON QUAY :: *: WELLINGTON amplifier, are available for direct sale. Inquiries 


inivited. 


See them at our Stockists, or write direct for full particulars. 


Make sure it's 


The World's finest magnetic recording tape 


-* . * . 


@ EMITAPE is suitable for all tape recorders. 


@ EMITAPE comes in three different types: Emitape 
'99' for long-playing; Emitape '88' for general pur- 
poses; and Emitape '77' for professional use. 


@ EMITAPE will not curl or stretch. 


@ EMITAPE is anti-static, has high sensitivity and a 
low 'print-through’ factor. 


” © MESSAGE "* 
oe 2 
Full range of accessories available, including Jointing In these four spool sizes 
Compounds, Tape Jointing Block and Cutter, Non- 


magnetic Scissors, Coloured Editing and Marker Tapes 
and Gummed Jointing Tape. 


| Wh MasTERs orcs 


Available Wholesale in New Zealand only from— HIS MASTER'S VOICE (N.Z.) LTD. 


P.O, Box 296, Wellington. 
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BEACON RADIO LIMITED 


CORNER BROWN AND FITZROY STREETS, PONSONBY, AUCKLAND 
P.O. Box 2757. Telephones: 14-704, 13-390 


MANUFACTURERS OF ALL KINDS OF TRANSFORMERS AND FLUORESCENT LAMP BALLASTS 
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Semiconductor Diodes 
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Take the R.C.A.-2N247, a drift transistor of the germanium p-n-p type 
designed specifically for use as radio-frequency amplifier in entertainment- 
type receivers operating at frequencies covering the AM broadacast band 
and up into the short-wave bands. 

Unique in design, the 2N247 utilizes R.C.A.’s alloy-junction technique, but 
features, for the first time, a base region in which the impurity distribution 
is very carefully controlled to produce a built-in accelerating field. This 
accelerating field which propels the charge carriers from emitter to col- 
lector is qa feature not available in conventional transistor designs. As a 
result, the base resistance and the collector transition capacitance of this 


transistor are reduced. 

These various features permit the design of radio-frequency amplifier cir- 
cuits having high input-circuit efficiency, excellent operating stability, good 
automatic-gain-control capabilities over a wide range of input-signal levels, 


and good signal-to-noise ratio. 


New Zealand Distributors: 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED. 


P.O. Box 830 Wellington - P.O. Box 1363 Auckland - P.O. Box 2084 Christchurch 
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latest lov Tape Recorder-Radiogram 


introduces a New Era in 


High Fidelity reproduction 
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The “Hi-Fi”, Bell’s latest achieve- 
ment, employs a total of 15 valves 
with a_ specially designed acoustic 
cabinet. With its own built-in Truvox tape 
recorder this is the finest medium of home 
entertainment yet seen in New Zealand. 
£189-10-0. Your local dealer will demonstrate. 


BELL 


Quality product of Bell Radio-Television Corporation Ltd, 
274 Dominion Road, Auckland. 
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A MULTI-PURPOSE TRANSISTOR AUDIO AMPLIFIER 


Described below is a general-purpose audio amplifier using transistors throughout 
“ “ ET 


and powered from a 6-volt battery. It has a power output of, just over 300 muillh- 


watts, and though not in the “Hi-Fi” class, gives an excellent account of itself 


even when used for reproducing records through a high-class speaker system. 


lt is thits ideal for building into a portable receiver, or a portable gramophone. 


In addition, it can be used on the bench as a “hack” speaker amplifier for attach- 


ing, for testing purposes, 
its output audible. 


Introduction 


It hardly needs ta be emphasized 
that one of the prime purposese 
of a transistor amplifier at the 
present time is to enable those 
interested in electronic techniques 
to gain some experience’ with 
transistors, and at the same time 
to finish up with a built-up piece 
_of equipment that is immediately 
useful. As this journal has been 
at some pains to point out, we 
would have preferred to present 
transistor circuits like this one 
much earlier in the piece, since 
transistors have been available for 
some time, and at quite reasonable 
prices, too. Unfortunately, this has 
not been possible (practically, at 
any rate) because in many appli- 
cations, the use of transistors pre- 
supposes the availability of certain 
components without which the 
transistors themselves are very 
difficult to apply. Take the present example, for 1in- 
stance, viz. the building of a small transistor audio 
power amplifier. For this, at least one transformer 
is needed, and its characteristics are such that it-is 
extremely unlikely that a transformer made for any 
other purpose could be made to fill the requirement. 
In other words, a specially made output transformer 
is essential, 

Further, since it is well-established practice to use 
transistors in Class B in the output stage of such an 
amplifier, ordinary practice once more. dictates the use 
of a transformer-coupled driver stage, and here again 
a specially wound transformer is necessary. 

Until very recently, none of our transformer manu- 
facturers have placed on the market transformers de- 
signed for these applications, so that the lot of the 
would-be dabbler with transistors. has been a hard one, 
unless he was fortunate enough, and persevering 
enough tg design and build his own_ transformers. 
Accordingly, this journal has taken steps to have made 


to any device that needs audio amplification to make 


Fic. 1—Top view of the completed amplifier. Compare the actual components and 
their positions on the board with the circuit diagram on the opposite page. 


a small quantity of transformers identical with those 
used in the prototype amplifier illustrated here, and 
these are available from our office for anyone who may 
want them. 


Uses for a Small Transistor Amplifier 


The amplifier to be described is built round a 
matched pair of OC72 transistors, powered from a six- 
volt battery. The designed power output is just over 
300 milliwatts which, incidentally, is a good deal more 
than the same transistor types were originally rated to 
produce. This does not mean that they are being over- 
run, but is a consequence of the fact that since the 
type first appeared, its external form has been changed 
in such a way as to allow an increase in collector dissi- 
pation, This in turn means that a greater audio output 
can be obtained from the transistors. 

For those who want a comparison with small valve 
amplifiers, it can be stated that a single 354 or DL92, 
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with an H.T. supply of 675 volts will produce a power 
output of 125 milliwatts. From this, it can be seen that 
the output of the transistor amplifier is considerably 
greater than that of many valve-operated portable re- 
ceivers. Those who have ‘heard some of the currently 
wailable transistor portables, some of which use a pair 
of OC72 transistors under similar conditions to those 
obtaining in this amplifier, will hardly have failed to 
he struck by the large audio power output for a portable 
receiver. This, then, is the reason, and the amplifier this 
article describes makes an excellent one for inclusion in 
a portable receiver. If used in this way, the tuner 
portion can employ either valves or transistors, because 
although the former require a B battery, the drain 
on it is very slight, the high-consumption audio amplifier 
having been done aw ay “with. 

Incidentally, the battery-portable gramophones_ that 
have found their way on to the commercial market 
almost invariably use an audio amplifier very similar 
to this one, and give excellent results in respect of 
power output and low distortion, as well as in battery 
life, and low battery replacement cost. 


Sihems of the Amplifier 


As has been pointed out, the OC72s in the output 
stage operate in Class B, which means that the stand- 
ing, or no-signal current drain from the output stage is 
very low —actually about 3ma. or even less with some 
transistor pairs. The input circuit of any Class B 
amplifier stage, whether transistor or valve-operated, 
requires a certain amount of power to drive it. This is 
the main reason for using transformer coupling, for 
the driver transistor is itself a power amplifier pro- 
ducing a few milliwatts in its collector circuit, which 
must be matched to the impedance of the OC72 input 
circuit. The only way to accomplish this is to use a step- 
down matching transformer, and the advantage of 
doing so is even greater than one might suspect, because 
in addition to supplying the driving power, the trans- 
former is very easily able to provide two outputs, 180 
degrees out of phase, as are required to drive any push- 
pull stage. For Class A: transistor amplifiers, as with 
their valve counterparts, it is possible to dispense with 
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a transformer and use a phase-inverting amplifier cir- 
cuit instead, but with Class B stages it is, much more 
difficult to eliminate the transformer. 


When valve ainplifiers are being designed, there is 
frequently an advantage in cost to be gained by elimiat- 
ing transformers, even if this means the use of more 
valves. This is clearly because valves are cheaper than 
transformers. At present, however, transistors are still 
considerably dearer than valves, so that the cost ad- 
vantage in using extra transistors in order to do away 
with a transformer entirely disappears. 

The driver is an OC71, running at a collector current 
of approximately 4ma. This is because, as mentioned 
above, the driver is called upon to supply power, of 
the order of ten milliwatts. Low-level stages, as exempli- 
fied by the first stage in this amplifier, need run at only 
very small collector currents, with consequent saving 
of battery power, but the driver must not only supply 
power—it must operate so that it supplies this power at 
a particular value of peak collector current. In this 
case, the peak collector current is designed to be ap- 
proximately 3ma. Thus, setting the D.C. collector cur- 
rent somewhat higher than this ensures that the re- 
quired peak signal voltage becomes available well be- 
fore the transistor either becomes cut off, om the one 
hand, or on the other, “bottoms”, by which is meant 
that it passes the maximum current of which it is 
capable, having regard to the load impedance connected 
in the collector circuit. In addition, a certain amount 
of leeway is necessary in order that the spread in 
transistor characteristics may be looked after. That is 
to say, the circuit must work satisfactorily if any OC71 
is plugged in, not just with one which has the exact 
characteristics as specified by the data sheets. The latter 
always tend to be slightly misleading, since they give 
the impression that all transistors of the type have 
exactly the same characteristics. Of course this is an 
aim which the makers would very much like to achieve, 
but which is quite impossible at the present state of the 
art. The published characteristics are therefore an aver- 
age of a large number of transistors of the same type, 
and it must be remembered that it is possible for 
individual samples to diverge more or less widely from 
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the performance indicated in the published figures and 
curves. 


Negative Feedback Used 


In order to reduce distortion arising mainly in the 
Class B output stage, a small amount of negative feed- 
back is connected round the last two stages—that is, 
from the voice-coil winding of the output transformer 
to the input circuit of the driver. In practice, as the 
circuit shows, the feedback resistor of 27k. goes to the 
collector of the first stage. In principle, it could equally 
well be taken to the base of the driver, since apart from 


the 25 pf. blocking condenser, this is the same place 
on the circuit. However, it is better to use the connec- 


tion shown, since this causes only a negligible dis- 
turbance to the D.C. operating conditions of the first 
stage. If the connection had been made to the base of 
the second OC71, the ,bias current of this stage would 
be slightly altered. The amount of feedbaack is only 
some 6db., but from the reduction in distortion that it 
achieves, the loss of gain is quite unimportant, and the 
feedback is well worth having. The amplifier would 
actually take more feedback, but it was thought better 
not to use more, in the interests of stability. 


Transistor Bias and Siabilization 


All the transistors in the amplifier are provided with 
the appropriate amount of base bias current. This 1s 
done by connecting the base electrode in each case to 
a potential divider which is across the supply. A further 
amount of bias is derived by including small resistors 
in the emitter leads, and the two taken together form a 
kind of bias and stabilizing circuit that has become 
almost standard practice in transistor amplifiers, Stabil- 
ization is essential because of the quite large changes 
in characteristics that occur when the temperature of 
a transistor varies. This can come about both because 
of changes in the temperature in which the transistors 
find themselves, viz. the ambient temperature, or that 
of the surroundings, and because the temperature of the 
working part of the transistor depends on how much 
power is being dissipated in it. Unfortunately, the effect 
of internally generated heat in a transistor is regenera- 
tive, because the current passing through it causes its 
temperature to rise, and this rise allows more current 
to flow, which in turn raises the temperature further. 
It is because of this effect that transistors are rarely 
used with fixed bias. The latter makes circuits very 
simple, but it can be used safely only when transistors 
are operated at very small currents, and when they are 
not liable to extremes of ambient temperature. 

The emitter resistors feedback to 


cause negative 


occur in each stage, and this would reduce the stage 
gain if the resistors were not bypassed by large capact- 
tors. These, however, are not: effective at D. GC: so that 


the beneficial stabilizing effect of the resistors on the 
direct currents drawn by the transistors is not affected 
by the condensers. The potential dividers in the base 
circuits have been carefully worked out to give not only 
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the desired collector currents, but also the optimum 
degree of stabilization; these values are therefore im- 
portant, and should on no account be modified. In the 
case of the output transistors, the 5-ohm_ emitter 
resistor is not bypassed, because, since the transistors 
are in push-pull, there should be no audio voltage: 
across it to need bypassing. 


Coupling Condensers 


An unusual sight to those accustomed to valve cir- 
cuits is the size of the coupling (and decoupling) con- 
densers. It certainly does look peculiar to see a 25 pf. 
condenser where one would normally expect to 
find one of O.O5uf.! The reason, of course, is very 
simple. The transistor base circuits all draw current, 
and are thus of very low impedance. Consequently, 
coupling condensers must be chosen with this in mind 
in order to prevent a large loss at the lower fre- 
quencies. It-should be remembered that unlike valves, 
the input impedance of the transistor base circuit is 
much lower than the value, of any of the resistors 
appearing on the circuit diagram, so that these are 
no guide to the probable size of the required coupling 
condenser. 

Another important point that is quite likely to cause 
a certain amount of confusion is the polarity in which 
the coupling ocndensers are connected. It will be 
noted that the one to the first OC71 is connected 
with its positive terminal to the volume control, and 
the negative to the base of the transistor. This is 
obviously correct, when it is considered that the D.C. 
potential of the volume control is that: of the positive 
battery terminal, while the base connection must be 
at some slightly negative potential. 

Where the confusion is likely to arise, however, is 
that when we examine the circuit further, we find 
that the cotipling condenser to the second OC71 is 
polarized in the opposite direction, 1.e. with the posi- 
tive terminal toward the base. This is quite correct, 
and a little thought proves that it is. In this case, 
though both ends of the condenser are at a negative 
potential with respect to the positive battery line, 
one is considerably more negative than the other. The 
potential divider in the base of the second OC71 
makes the base only a fraction of a volt negative with 
respect to the positive battery line, but the collector 
of the first transistor is at approximately 3 volts nega- 
tive with respect to the positive battery line. 

To avoid common coupling between stages when 
the battery runs down, and its internal resistance 
increases, the base circuit of the second stage, and 
the whole of the first stage circuit 1s decoupled with 
a filter comprising a 150 0hm resistor and a 100yf, 
condenser. 


Volume Control 


We would not be surprised if some: readers thought 
that’ we have connected the volume control potentio- 
meter backwards into the circuit! However, that is 
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quite a common arrangement with 
transistors, where, once more on 
account of the low input impedance, 
the arrangement normally used 
with valves cannot be adhered to. 
With transistors, the object of the 
volume control is rather to control 
the current flowing into the base cir- 
cuit rather than the voltage applied 
to it. When the input device has a 
very low impedance, the arrangement 
shown on the circuit has no effect on 
it, because except at very low set- 
tings, the resistance shunted across 
the input terminals is a good deal 
larger than the impedance of the 
input device itself. An example of Fic. 
this would be a moving-coil micro- mounted: here, 
phone, whose impedance might be 

only 50 ohms or so. Since the input 

impedance of the OC 71 is of the order of 1000 ohms, 
there is very little shunting on the microphone, even 
when the control is at maximum. If the shunting at 
very low control settings is a disadvantage, it can 
be overcome by placing a small resistor in series with 
the “hot” input lead, and this procedure still allows 
a positive “off”? position to be obtained, while estab- 
lishing a minimum resistance that is shunted across 
the microphone. 


Input Arrangements for Pick-ups 
_ When an amplifier like this one is used with a pick- 
up, the latter is usually of the crystal variety. It is 
clearly impossible simply to connect the pick-up to 
the input terminals, because at high settings of the 
control, the impedance across the pick-up can fall to 
as little as the input impedance of the transistor— 
1.e. about 1000 ohms. As everyone knows, one cannot 
operate a crystal pick-up in this way. However we 
manage it, the input circuit must be arranged in such 
a way that’ the shunt on the pick-up is never less 
than, say half a megohm. This might appear to be 
an insuperable difficulty until the very simple answer 
is pointed out. If the pick-up requires a load of, say 
500k. for proper frequency response (this corresponds 
to most of the popular Ronette range, and to some 
of the Acos range as well), all we do is to place 
500k. in series with the input lead to amplifier. If 
this is done, the conditions are not ideal, for with a 
500k. volume control, there is more than a» slight 
variation in the resistance across the pick-up as the 
control is moved. However, since the amplifier is by 
no means intended for high-quality reproduction into 
a first-class speaker system, the relatively slight altera- 
tions in frequency response that are caused by the 
variations 1n load resistance are quite unimportant. To 
give an idea of the magnitude of the effect, it can 
be seen that with the volume control fully up, the 
pick-up load is the value of the series resistor, 500k., 
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Note that only 
connections are made 
components themselves. 


plus only the 1000 ohms input impedance of the 
transistor. In this position, the .500k. of the control 
is shunted only across the transistor input, and will 
thus have no. effect at all on, the pick-up. When the 
control is at the point of mid-resistance, the resistanec 
to earth from the moving arnt will be equal to 125k., 
so that the load resistance seen by the pick-up will be 
500k. plus 125k., a total of 625k. Thid is not a great 
enough variation to cause a noticeable change in the 
response of the pick-up, and at all other settings of 
the control, the load resistance is less than this fioure, 
and closer to the required 500k. of the series resistor 
itself, 


Construction 


The illustrations show that the amplifier has been 
built on a small piece of paxolin sheet, measuring 6 in. 
x 34in. The wring has been done according to a 
technique which we have facetiously described as 
“printed circuitry without the printing’, but which 
does give a reasonablly accurate idea of the procedure. 
The board is designed according to the circuit which 
must be produced, and a glance at the photograph 
shows that in this case it has been possible to make 
the actual amplifier lay-out follow the circut diagram 
almost exactly. The method of construction, after 
the lay-out has been designed, is to bore a series of 
holes one-sixteenth of an inch in diameter, appro- 
priately positioned and spaced to allow the leads of 
the resistors and condensers to be bent at right-angles 
to the body of the component, and dropped into place 
through the holes. This places the components them- 
selves on the top side of the board, and their leads 
underneath. There, they are soldered together to com- 
plete the circuit, and this at the same time prevents 
the components from falling out. Since the leads on 
most of the parts are reasonably long, and because 
it is possible to place them quite close together, this 
method of wiring requires very little in the we ay of 
separate connecting wires 
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Fic. 3—Wiring diagram of the 


Transistor Mounting 


We have printed here a full-sized wiring diagram, 
which may be compared with the photogt raphs, and 
which shows exactly how the wiring is carried out. 
On the wiring diagram, components have been shown 
as their comventional symbols, and two kinds of line 
have been used to differentiate between parts and 
wiring that are above the board, and those that are 
underneath, The full lines refer to those above the 
board, while the dotted wiring is underneath. As men- 
tioned above, most of the latter can be carried out 
using the actual compnent leads themselves. Only two 
or three components have to be mounted underneath. 


One is obviously the volume control potentiometer, 
and the others are the 27k, feedback resistor and the 
100uf. decoupling condenser in the filter feeding the 
first stage. 


Where more than one wire has to pass through the 
one-sixteenth-inch hole, it is necessary. slightly to en- 
large the hole concerned with the tang of a file, or 
some similar object, but the hole should be enlarged 
only enough to allow the two wires to pass through 
easily, The coupling condenser between the collector 
of the first stage and the base of the driver stage’ is 
mounted vertically. On the wiring diagram it thus 
shows as a small circle; with a full lead and a dotted 
lead both going towards its centre. It can be readily 
recognized in the photograph. 


The first two transistors are mounted each on three 
solder lugs rivetted to the board. On the wiring dia- 
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them C, 
wiring is 
plugged in 


been shown by labelling 
whole of the 
transistors are 
leads to these six lugs. Since the 
rivet ends of the lugs are hollow, it is still possible 
to. use them as circuit tie-points for the underneath 
part of the wiring, and for passing component leads 
through where necessary. This applies, for example, 
to the emitter bypass condensers, whose upper leads 
go through the central holes in the rivet lugs. 


The OC72s mount in metal clips that are provided 
with them. Unlike the other transistors, the OC72s. 
have metal cases in order to facilitate the conduction 
of heat away from them, by mounting them. in their 
metal clips. The metal cases, and therefore the mount- 
ing clips too, have no electrical connection with the 
transistor electrodes, which are brought out through 
the glass base of the transistor just as with the OC7ZIs. 
The mounting clips have a hole provided, by means 
of which they can be screwed to the board, and they 
mount through the middle pair of in. holes marked 
A on the wiring diagram. The two transformers mount 
on the outer pair of similar holes, also marked A, 


In order to terminate the output transistors’ leads, 
a five-lug terminal strip is mounted on top of the 
board, and this can be sen labelled “C B E B C”, thus 
representing the transistor elements that go to the 
five lugs. Only one is provided for the emitters, since 
the circuit requires them to be connected together. 
The flying leads from the transformers go to the 


>. 
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appropriate lugs, as indicated on the wiring diagram. 

There is one feature of the latter that may be 
slightly puzzling if not explained. The circuit diagram 
shows a resistor of 5 ohms connected in series with 
the common emitters of the OC72s. When the proto- 
type was built, a 5 ohm resistor was not obtainable, so 
two 10 ohm resistors in parallel were used instead, 
These are seen in the wiring diagram between the 
five-lug strip and the output transformer. They can- 
not be seen in the photograph because they are hid- 
den by the output transformer. They have been 
mounted end-to-end merely for convenience, and the 
outer ends are then connected to put them in parallel, 
as examination of the wiring diagram shows. 


Building the Amplifier 

The first step is to manufacture the paxolin board. 
To make this easier, we have reproduced here a full- 
sized template, with the correct positions of all holes 
drawn in. All the builder has to do, therefore, is to 
cut the board to size, cut out the template from the 
page, and mount it on the board with  sticky-tape. 
The hole centres are then pricked throught the tem- 
plate with a sharp. scriber to give a start to the drill, 
and then, with the template still in place, a sixteenth- 
inch drill is put through all holes. This is followed 
up by an eighths-inch drill for the larger holes, and the 
board is complete. Note that there is space in the left- 
hand bottom corner for the volume control potentio- 
-meter, but that we have not specified the exact posi- 
tion merely indicated it roughly with two concentric 
circles. This is because the exact mounting position 
will vary according to the exact size of the potentio- 
meter used. After making the board, the next step is 
to rivet in the six lugs for the first two transistors. 
This done, the components can all-have their leads 
bent at right-angles, when they can be dropped into 
place through the holes in the board. The wiring on 
the back of the board is then completed. Next, the 
transformers are mounted, their leads cut to length, 
and soldered to the appropriate lugs. Finally, the 


OC7Is are carefully soldered in place, making sure 
that the leads nearest the red spot go to the lugs 


marked C, the middle leads to those marked B, and 
the others, to the ones marked FE. While soldering 
the transistor leads in place it is VERY IMPORT- 
ANT to ensure that the transistor is not over-heated. 
Because of this, the leads should not be cut shorter 
than about half an inch from the base of the transistor, 
and when soldering them, they must be gripped with 
a pair of pliers between the transistor and the point 
to which the solder is to be aapplied. In this way, most 
of the heat travelling up the lead is bypassed, and 
flows into the jaws of the pliers instead of up the 
wire to the transistor. Even when this precaution is 
taken, it is good practice to ensure that the soldering 
bit and both parts of the work are as clean as possible 
so that the job may be done in the shortest possible 
time. 

With the lay-out used, the leads from the OC72s 
will be considerably longer than half an inch, but even 
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Fic. 4.—Full-sised template fer constructing the board 
on which the amplifier ts built. Note that we have left 


the back 
lemplate 


of this part of the page blank so that this 
may be cut out without loss of any of the 
article. 


so every precaution should be taken while soldering 
the leads, to prevent overheating of the transistor. 

The final job, then, is to solder the output transis- 
tors in place and the wiring is complet except for 
one small but important point. 


Connecting the Feedback 


In making the connection between the scondary 
of the output transformer and the feedback resistor, 
it is essential to test that the connection made does 
in fact give negative, and not positive feedback, To 
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Transformers identical with those used in 
the prototype of this amplifier are obtain- 
able from-the office of Radaio & Electronics 
(N.Z.) Ltd., 48 Abel Smith Street, Wel- 
lington, or by writing to the same firm, 
at P.O. Box 6361, Wellington. 


Retail Price, 24s. each transformer 


; TRANSFORMERS IN THIS AMPLIFIER 
| 


do this, temporarily connect one side of the voice- 
coil winding to the positive battery line, and the other 
side to the 27k. feedbaack resistor. If this increases 
the amplification, as compared with that obtained 
when no feedback is applied, then the feedback is 
positive. The easiest way to check is to have a small 
signal passing through the amplifier, and then to com- 
plete the feedback connection momentarily. If there is 
an increase in volume, then the feedback is positive, 
and the leads of the transformer secondary must be 
reversed. When this is done, it will then be found that 
completing the feedback path decreases the volume, 
and indicates that negative feedback has been estab- 
lished, 
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Currents and Voltages 


We have already pointed out that there is a con- 
siderable spread in the characteristics of transistors. 
Consequently, any figures which we could quote for 
the operating currents of the transistors, and for volt- 
ages in certain parts of the circuit are liable to be 
somewhat different from those measured on a dupli- 
cated version. For example, the transistor collector 
currents can differ from those of the prototype by 
quite a large factor without meaning that the ampli- 
fier is not working properly. In part, such variations 
will be due to variations in transistor characteristics, 
and for the rest, they will be due to the fact that we 
have not used close-tolerance resistors throughout. 
However, these differences need not concern the 
builder, because the circuit has been designed to take 
care of the differences, and thus to ensure that satis- 
factory performance is obtained when any transistors 
of the types mentioned are used, 


Measurements taken during construction of the 
protoype were as follows: 

Current drawn by first stage. an. 0.66ma. 

Current drawn by second stage... 3.8 ma. 

Total amplifier current, no signal. .... 7.4 ma. 

First stage collector current wu. wu. 0.53ma. 

Second stage collector current ww. 3.5. ma, 


No-signal collector current of OC72s — 1.2 ma. 


The differences between the stated collector currents 
and the corresponding stage currents represents the 
current through that stage’s bias bleeder network. 

When checking on the amplifier current, it is liable 
to cause trouble if a meter with too high a resistance 
is placed in series with the negative battery lead to 
the whole amplifier. Even a relatively small resistance 
of a few ohms is liable to cause instability of the 
amplifier, so that it may well be found that a current 
meter on one of its more sensitive ranges causes 
this trouble. The same meter switched t6 a higher cur- 
rent range will have a lower resistance, anad the 
trouble may thus disappear. This effect has been 
mentioned, since the builder may spend fruitless hours 
looking for non-existent faults if he does not know 
about it. . 


Matched Pair of Output Transistors 


Since OC72 transistors are so often used in pairs 
in Class B amplifiers, they are sold either singly or in 
matched pairs. For the purposes of this amplifier A 
MATCHED PAIR MUST BE USED IN THE 
OUTPUT STAGE. Hhere is no question of match- 
ing the OC71s, since these act quite independently of 
each other in their single-ended stages. 


BINDERS FOR “R. & E.” 
These are available to hold 12 issues 
Price 6s. 6d. 
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A CRYSTAL SET FOR TRANSISTOR AMPLIFIERS 


The transistor antplifier which is described in this issue is ideal for portable radio 

sets as well as for general-purpose use. Those who contemplate building tt might 

like to-try this up-to-the-minute version of the time-honoured crystal set. It has 

enough output to fully load the amplifier, as long as a reasonable aerial is employed, 
and can be used with any conventional valve amplifier if desired, 


Introduction 


An introduction is hardly required for our older 
readers, who, like the writer of this article, probably 
built crystal sets in the very, early days of radio, and 
have long since moved on to far more advanced things! 
However, we are not really presenting this circuit 
for the benefit of beginners (although it is an excel- 
lent project for them, too), but for the aforesaid 
advanced worker, who is perhaps tackling transistors 
for the first time, and who would like a simple “R.F. 
end” that will allow him to test the amplifier out on 
music if he does not want to use a pick-up as a source 
of signal for this purposes. Indeed, provided a suitable 
aerial is used with this crystal receiver, there is no 
reason why, in conjunction with the transistor ampli- 
fier, it should not constitute a permanent receiver— 
at least until a more advanced transistor tuner has 
been built. 


Performance of the Tuner 


It is not possible, of course, to predict how well 
a tuner of this ultra-simple kind will perform under 
all possible conditions of use. For example, no claims 
can be made for it that it will give anything but local 
reception. Then again, the selectivity of a simple crystal 
set 1S so rudimentary that it is not even possible to 
say how well it will perform in any urban area, with- 
out trying it. However, the expenditure in time and 
money that is involved, in seeing how it does manage 
in your own locality is so small that the attempt is 
well worth while, especially since most of the parts 
can be found in the well-stocked junk-box. Even if 
every thing is bought specially for it, the parts will 
certainly come in useful for further work on transistor- 
operated tuners. This has been looked after in de- 
signing it, for it uses a Neosid iron-dust pot core 
such as are a virtual necessity when it comes to 
building transistor tuners, whether T.R.F. or super- 
het. 


To return to its performance, we can say that in 
Wellington it has been found to give excellent results 
with the transistor amplifier described in this 
issue. An outside aerial is needed, but this need not 
consist of anything more ambitious than thirty feet 
of wire ten feet or so above the ground. This will 
give perfectly readable signals from the local stations, 
and the selectivity is great enough to separate 2YA 


recelver. 


General view of the 


crystal 


from ZY GC; 
from 2ZZBi 


The only trouble we have experienced with it has 
been from break-through of a signal from the Tina- 
kori Hill transmitting station, which, from the con- 
versations overheard, appears to be the one carrying 
the coastal shipping traffic. This station’s frequency 
is not so far above the broadcast band, and in town, 
where our office is, it puts in a very strong signal 
which is able to break through the selectivity of any 
crystal set and make itself heard even when the set 
is tuned to 2YA! Of course, this sort of thing has 
just to be put up with by the user.of a crystal set, 
and there is little doubt that similar experiences will 


and to give an interference-free signal 


be the lot of many who use this circuit in other 
places. 
The Circuit 
It will not take a very long look at the circuit 


diagram to show that in some important respects, 
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NHAT IS HI-Z? 


‘Z has just made its appearance 
v Zealand, here are some facts 
ning this greatest development 
HI-FI. 
ventional receiver design, a loud- 
transformer is a necessity in order 
ch the low impedance of the loud- 
to the output valve, requiring a 
igh load impedance. Unfortunately 
idspeaker transformer, however well 
sted, has serious limitations which re- 
the frequency response of the audio- 
x being adversely affected. 
ILIPS HI-Z musical equipment no 
aker transformer is used. The Joud- 
itself is directly connected as a load 
specially developed output circuit, 
liminating the major cause of dis- 
For ‘this purpose the high im- 
e loudspeaker is used in combination 
HILIPS special single-ended push- 
itput circuit. This combination is 
ed under the name HI-Z (Schematic- 
ywn in the diagram at left). 
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ADVANTAGES OF HI-Z 


bo 


3. 


Better frequeney response curve, 
especially for low note reproduc- 
tion, due to the absence of a loud- 
speaker transformer—the 
link in conventional HI-FI equip- 


weak 


ment. 


High efficiency of output stage 
since the full electrical output of 
the power valve is dissipated in 
the loudspeaker. 


Less distortion. 


The future will undoubtedly show 
the HI-Z output stage to be one of 
those basic PHILIPS developments 
that have more than once in the past 
re-shaped sound-reproduction design. 
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this arrangement is rather different fromthoseusually 
built to power a pair of headphones, or even to feed 
into a valve amplifier. In the first place, the detector 
circuit is connected across only a small portion of 
the tuned circuit, and has an unusually low load resis- 
tance. This arrangement serves two purposes. In the 
first place, connecting the detector across only a 
portion of the tuning circuit improves considerably 
the selectivity that is obtainable. Secondly, the use 
of a low load resistance enables the detector to have 
a relatively large output current, which is a require- 
ment when the tuner is to feed a transistor amplifier, 
rather than a valve, which requires a large voltage. 
Hlowever, 1f a low load resistor is to be used, this 
makes it all the more necessary to tap the detector 
circuit down the tuned circuit, for if the low-im- 
pedance detector were connected right across it, not 
only would the output almost disappear, but also the 
selectivity be much poorer even than that of a con- 
ventional crystal detector circuit. Again (and here is 
a third important point) in order to make the most 
of the very limited power available from the aerial, 
it is essential that the aerial should also be tapped well 
down the tuned circuit. One way out of this would 
have been to put on a separate aerial winding, but 
‘since a fairly low tap is available, this circuit can 
be simplified by connecting the aerial to the same 
point as the detector. As can be seen from the dia- 
gram, the aerial and detector together are connected 
across only a third of the total winding. This results 
in only one-ninth of the shunting on the tuned circuit 
that would occur if the detector were across the 
whole coil. 

In the output lead there is shown a series resistor 
of 10k. This should not be omitted, as it prevents 
the input circuit of .the transistor amplifier from 
short-circuiting the detector load resistor when the 
control is at high settings. If the tuner is to be used 
with a valve amplifier, the 10k. resistor can be left 
in circuit, as it will have no noticeable effect on the 
performance in this case, 


Components for the Tuner 


The coil is wound by the builder himself, but he 
need have no qualms about undertaking it, since with 
the Neosid pot core, the job is an extremely easy 
one. These cores come with a special: former which 
fits inside them. It is made of transparent plastic— 
probably polystyrene—and has several ribs which 
enable different windings to be put on quite easily. 
If a winding takes up more than one of the spaces 


thus provided, it is possible to carry it on to the next: 


slot, since small gaps are to be found in each spacing 
rib, through which the wire may be led to the next 
compartment. Holes are provided in the halves of the 
pot core to enable 
out. Thus, the job of making the coil is as follows. 


The upper part of the winding, namely 75 turns, is 
put on using two of the slots in the former. About 
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Note: In_ the only the front section of the 


photograph, 
two-gang condenser is used. 


half the required number are put in the outside slot, 
after which the remaining turns of this winding are 
put into the next slot. This completed, the wires 
are led out of the slots, first having been spotted in 
place with wax. 

Next, the small winding of 25 turns is put on in 
the remaining slot, and the starting and finishing 
ends waxed in position, The wire gauge used is quite 
unimportant, provided that the required number of 
turns can be accommodated on the former. In the 
original, 36-gauge enamelled wire was used, with room 
to spare! Since only three connections are to be made 
to the coil, there is no need to use four separate leads 
out of the pot core. The best plan is to twist together 
the end of the large winding and the start of the 
small one, and put them through a short length of 
sphagetti; this process prevents errors in connect- 
ing up the two coils which may occur if all four 
leads are brought out separately. Next, sphagetti is 
slipped over the two remaining leads, and the three 
pieces are brought out so that when the halves of the 
pot are put round the coil, they come through the 
holes provided, without undue pulling and straining. 
The pot halves are accurately ground so that they 
fit together without leaving a gap, and when placed 
together, they can be held by the simple expedient of 
winding a single turn of sticky tape round them, 
This will hold them very firmly. 


The mounting of the finished pot is looked after 
very easily, for sold with each core and former is a 
mounting system made specially for the job. This con- 
sists of a square mounting base, which has protruding 
from it a tubular piece which fits easily into the 
central hole in the cores. Also provided are two 
paxolin washers which are a neat fit over the mounting 
tube. First of all, one of these is put on to the tube, 
and slid right down to the bottom. Next, the completed 
pot is put on, and this is followed by the remaining 
washer, which is pushed down firmly over the pot. 
The remaining piece of hardware provided is a split 
paxolin washer, on which are fixed four soldering 
lugs. The split washer must be sprung out. slightly 
to enable it to fit over the end of the mounting tube. 
This is done, and it will then be noted that there is 
a small shoulder near the top of the tube which pre- 
vents the split washer from being slid farther down, 


> 
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Thus, it is slid down until it bears on the shoulder, 
and left there, its natural spring holding it tightly in 
place. All that remains now is to bare the ends of 
the coil wires and solder them to the connecting lugs. 
The square base of the mounting device is already 
provided with two holes, tapped 6 BA, so that a pair 
of tin. BA screws are all that are needed in order 
to fix the assembled coil to the aluminium chassis. 


Variable Condenser for Tuning 


Tuning is carried out with the variable condenser, 
and this can be any suitable component that one may 
have in the junk box, or it can be specially bought 
for the occasion. The one illustrated in the photo- 
eraph is actually a two-gang, of Japanese manu- 
facture that seems to be available in the parts dealers 
at the present time. It has two sections of different 
sizes, intended to be used for a superhet tuner, with- 
out the necessity for a padder. In our case, only the 
larger section was used, as this gave exactly the 
right capacity to allow the tuning just to cover the 
broadcast band. However, any tuning condenser may 
be used, provided it has a large enough maximum 
capacity, so that there is no need to worry about 
buying one specially if another is available. 


ELECTRICAL 


REVIEW ae 


Construction 


The chassis diagram and the photograph are all 
that are needed if it 1s desired to build the tuner in 
exactly the same form as the original, and there is 
no need at all for us to go into further detail. The 
small tag-strip used, together with the four coil lugs 
(one ne which is free, and can be used as a tie- 
point) provide plenty of tie-points to enable the wiring 
to be done exactly as in the original. After wiring 
it up, all that has to be done is to connect the aerial, 
connect the output to an amplifier, and away it goes. 
Only one word of warning against using “cheap” 
crystal diodes. Very often, these are found to be 
nothing but low-valued. resistors. This is not quite so 
facetious as it sounds, for at least one British manu- 
facturer has been “dumping” reject crystal diodes 
on the market at a very low price. Some of them 
work quite well, but some are exactly as we have 
just described—te., they do not function as recti- 
fiers at all. At that, they are hardly worth their half- 
crown, or whatever it 1s. These types can readily be 
distinguished by their lack of a printed type number, 
so there is no need to fall into this trap. Treated 
properly, crystal diodes are ever-lasting, so that a 


good one bought for this job can certainly be used 


again for any one of a wide variety of purposes. 


A RECORDER GRAM CIRCUIT 


(Continued from page 27.) 


power supply to feed it. There are two similar sockets 
mounted beside this one, and these take A.C. off to 
the main amplifier chassis and to the record turntable. 

On the other side of the power supply chassis are 
two octal sockets to take filament and H.T. power to 
the recording amplifier chassis and the tuner chassis 
respectively. The two relays on the tuner chassis have 
their coils supplied from the 250 volt H.T. line, via 
a series resistor to cut the current down to the minimum 
reliable operating figure. The tape playback change-over 
relay is energized via the playback switches on the tape 
deck. Thus, it is necessary for the “hot” coil lead to 
proceed from the tuner chassis to the tape deck. The 
tidiest way to do this is to take the lead into the power 
supply chassis, through a spare contact on the socket, 
and thence to the tape deck through the power supply 
cable that goes to the recording amplifier chassis. The 
leads to the tape deck switch then go independently 
from the latter to the deck. 

The tape playback compensation relay is also ener- 
gized from the H.T. line, via the compensation switch 
on the recording amplifier chassis. Thus, the coil of 
this relay too has its “hot’’ lead proceeding from the 
tuner chassis to the recording amplifier chassis by way 
of a further spare lug on the power supply cable. 


This method of connecting the relay coils (one side 
of each is earthed, in the tuner chassis) enables the 
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dropping resistors to be situated in the power supply 
chassis, and connected between the two octal sockets, 
into which the power cables plug. 


(To be concluded) 


“R. & E.” prottotypes are frequently available 
for sale at attractive prices. If you are interested. 
please write to “Radio and Electrical Review,” 


P.O. Box 6361, Wellington. Telephone 50-660. 
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TRANSISTOR AUDIO AMPLIFIERS—Part 4 


This month we continue the story of audio amplifiers using transistors with 

some observations on the use of transistors as power amplifiers. In this applica-. 

tion, they can compete more than favourably with valves on some counts, but 

on Others, valves still have the edge on them, and are to be preferred for some 
applications. 


The Power Amplifier Problem 


So far, we have not considered transistors in the 
role of power amplifier, although it has been pointed 
out on more than one occasion that all amplifiers, valve, 
transistor or otherwise, can accurately be described 
as power amplifiers. The circuits we have discussed 
are those which bear a rough! correspondence to what 
in valve circuits are always known as voltage ampli- 
hers. It appears, therefore, that if we are to obtain 
a proper understanding of the problems of building 
power amplifiers from transistors, it will first be 
‘necessary to define what is meant by the term. 


What is a Power Amplifier? 


This digression is brought about by the fact that, 
as often takes place in technical subjects, a certain 
term can have two meanings. Usually, one of these 
is a strict meaning—strict in the scientific sense, that 
is—while the other is a loose term, whose precise 


meaning 1s not obvious and is known only to those . 


habitually dealing with the subject and the terminology 
OF hy. 

In the common or loose meaning of the term, a 
“power amplifier’ may be defined. as one whose 
primary purpose is to provide a relatively large power 
output. Other amplifier stages may have as_ their 
main job in hfe bringing a very small signal up to 
a suitable level for driving the power amplifier. In 
valve amplifiers, these are almost always known as 
voltage amplifiers, while in transistor amplifiers, the 
early stages can also be legitimately called voltage 
amplifiers or current amplifiers, the latter being the 
most logical. 

The fact is, that all amplifier stages are power 
amplifiers, even if in most cases we prefer to forget 
that aspect of their performance. Now in the last 
sentence we have the reason for this explanation. 
There, the term “power amplifier’ has been used in 
its broad, and exact sense, of an amplifier which 
provided more power at its output terminals than is 
fed to its input terminals. From this, it would appear 
that the broad meaning of the term makes it a poor 
one, for if our definition of it is accepted, then the 
word “power” is unnecessary. However, there is every 
justification for the other terms, namely voltage ampli- 


fier and current amplifier, for it does not take much 
thought to realize that a power amplifier need not 
have a voltage gain. Take for example, the case of 
a valve feeding a loud-speaker, A 6V6 might need a 
signal of 10 volts at its grid to enable it to develop 
Maximum power in the speaker. But if the speaker 
is a low-impedance one, the amplifier’s output voltage 
may well be much less than 10 volts, even though the 
power amplification within the stage may be enormous. 
The feature of a 6V6 that distinguishes it from, 
say, the 6C5 that may be driving its grid is that the 
former is capable, under the right conditions, of pro- 
ducing a power output of several watts, while the 
latter, in its resistance-capacity coupled circuit cannot 
produce even a small fraction of this amount of 
power, 


Power Gain and Transistors 


When we are dealing with valve amplifiers, the 
term power gain is used relatively seldom. This is 
because the idea of voltage gain is much more useful 
in describing the performance of the individual stages 
that make up the amplifier. With transistors, the 
gain of individual stages can also be expressed readily 
as voltage gain, provided that resistance-capacity 
coupling is. used. But when transformer coupling is 
the order of the day, we have the same situation as 
the valve power amplifier. That is to say, each stage 
will have only a very slight voltage gain—if any at 
all—hecause each inter-stage transformer is a_step- 
down affair (in terms of voltage) used for impedance- 
matching, just as is the output transformer of the 
6V6 amplifier we were considering a moment ago. 
Thus, it is much more sensible in a transformer- 
coupled transistor amplifier to talk about its current 
gain. For instance, if we have several stages, each 
using transistors of the same type, under the same 
operating conditions, the inter-stage transformers will 
he identical, and so will be the input impedances of the 
stages. Under these conditions, the current gain of 
each stage is a logical. way of describing and assessing 
its performance. But if the amplifier does not use 
transistors all of the same type, the input impedances 
will not all be the same! and there is then little point 
in talking about current gain, because the differing 
stages input impedances will not allow the input 
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current to be used as a method of comparing the signal 
level as we progress from stage to stage. 

Under these conditions, the only way to describe 
the performance of the amplifier stages is to talk 
about, and measure, if required, their respective stage 
gains on a power basis. That is to say, the power gain 
of each’ stage then becomes a measure of its per- 
formance, and the total gain of the amplifier can 
then be estimated by adding together the power gains 
of the individual stages, if these are expressed in 
decibels. 

In the published data on transistors, stage gains 
are often expressed in this way, which is why we 
have gone to all this trouble to explain the term. If 
we are to become as familiar with transistors as we 
already are with valves, things like this are those 
that we have all got to learn in the process, so that 
we can read transistor data sheets knowing what 
they mean, 


Power Amplification Only Relative 


In the definition of power amplifiers given above, 
the term “relatively large power output” was used on 
purpose. For example, a stage can be described, quite 
legitimately, as a power amplifier under this definition, 
even if its output power is only ten milliwatts. Even 
this small figure is large compared with the output 
power of the transistor which drives it; in any case, 
it will usually be given the job of delivering its output 
power to a load of some sort. In this case, the load 
would probably be an ear-phone. However, it could 
equally well be the input circuit of a Class B transistor 
power amplifier designed to produce, say, 300 milli- 
watts, which brings us back to the main purpose of 
this article, which is to discuss the power amplifiers 
themselves. 


Advantages of Transistors in Power 
Amplifiers 


The first, and most often-quoted advantage of 
transistors in power amplifiers is their high efficiency, 
which is much higher than that of valves. It should 
be explained that this is applicable both to Class A 
and Class B stagés. The plate efficiency of valves is 
much smaller than the collector efficiency of transis- 
tors, and the possible performance of Class A stages 
gives a good idea of the vast difference between the 
two. 


The maximum theoretical efficiency of a Class A 
triode is twenty-five per cent, and in practice, the 
actual efficiency rarely exceeds fifteen. This means 
simply that for every fifteen watts of audio output, 
the valve draws 100 from the B supply. With transis- 
tors, on the other hand, the maximum theoretical 
efficiency in Class A is 50%, and it is not unusual 
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for actual efficiencies of 40% to be obtained. In this 
case, for fifteen watts output only 375 watts are 
drawn from the supply. If we consider the dissipa- 
tions, or the amounts of power consumed, but which 
produces no useful result, the comparison is still more 
in favour of the transistors. Using the same examples, 
we see that in the valve stage, an output of 15 watts 
requires a plate dissipation of 85 watts, while in the 
collector of the transistor amplifier producing | the 
same useful output, only 225 watts are dissipated. 
Thus, from this standpoint alone, the transistor stage 
is almost four times as efficient as the valve stage. 
The actual improvement is greater still, because we 
have not taken into consideration that several watts 
of filament or heater power will be needed for the 
valve amplifier, while the transistor one needs no 
other source at all. 

Class B stages are by no means new, since they 
date from the late nineteen twenties. With valves, 
however, they have never been extensively used, ex- 
cept for two purposes. One is for amplifiers giving 
outputs of a hundred watts or more, and the other 
is for outputs of any size, when the plate power has 
to be drawn from dry batteries. The reason for 
their use is that a Class B stage 1s considerably more 
efficient than a Class A stage, irrespective of whether 
valves or transistors are used. In a Class B stage, 
unlike Class A, the valve or transistor does not con- 
duct for the whole of the input cycle. Usually, the 
bias is arranged so that each valve conducts (and 
thus amplifies) only during one half-cycle of the input 
wave. Because of this, it is not possible to build a 
single-ended Class B audio amplifier. A pair must be 
used, connected in push-pull, and so arranged that 
one tube amplifies that half-cycle that ig not amplified 
by the other. In this way, the outputs of the two 
tubes or transistors add up in the output transformer 
to re-create the whole waveform. Now the high 
efficiency of a Class B stage is due simply to the 
fact that each tube conducts for only half the time, 
and the theoretical efficiency and the actual efficiency 
of a Class B amplifier is very much greater than that 
of a Class A amplifier. In addition, the D.C. plate 
current is almost zero when there is no input signal, 
and rises in almost direct proportion to the signal 
input, until maximum power output is reached. Be- 
cause of this feature, the current consumption of the 
amplifier depends on the amount of power which 
the amplifier is called upon actually to deliver. In 
other words, you pay only for what you get. With a 
Class A stage, you pay at the same rate at all times, 
irrespective of whether the output is zero or maxi- 
mum, or anything in between. For battery-operated 
equipment, this is obviously of the utmost importance 
and utility, so that, while it would be possible to pro- 
duce reasonably economical Class A amplifiers with 
transistors, Class. B amplifiers increase the life of a 
given battery many times by comparison, 
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A RECORDER GRAM CIRCUIT FOR AMATEUR CONSTRUCTORS—Part 6 


This month we give a short description of the tuner arrangement which forms an 


essential part of the recorder-gram, together with the details of the power supply 
which feeds everything except the main amplifier, which is self-powered. 


Errors in Last Month’s Diagram 


Last month we printed a circuit for the tuner, and 
the chassis diagrams for the main amplifier, and. the 
tuner-pre-amplifier chassis on which most of the auxil- 
lary services are concentrated. Unfortunately some 
errors crept into the tuner circuit diagram, but these 
are put right this month, for we are printing here a 
corrected diagram. The first error (and a most un- 
fortunate one too) was that the sign ““H.T. 250v.”’ was 
attached to the A.V.C. line instead of to the H.T. line. 
The others concerned the oscillator circuit, in which 
the 47k. grid leak was shown on the wrong side of the 
grid condenser, and the wiring of the tertiary wind- 
ing of the second I.F. transformer. 

In the new diagram, which has been re-drawn, these 
errors have been rectified. One other change has also 
been made. It concerns the output cathode follower. It 
has been found that with the original set-up, in which 
a Collaro transcription gramophone unit was used, the 
output level obtained when the radio positions are 
selected is greater than that from the pick-up, and 
from the tape deck. This means that in order that the 
levels from the three audio sources shall be as nearly 
the same as possible, the audio output from the tuner’s 
cathode follower needs to be slightly reduced. The 
different arrangement of the cathode follower’s load 
resistor chain has been used in order to achieve this, 

ven with this arrangement, slight differences in 
level must be expected when one switches from gram. 
to radio, or to tape playback, etc. This is because the 
actual volume of sound obtained when the selector 
switch is operated will depend not only on the equip- 
ment, but on various operators. For instance, the sound 
level from the tuner will always depend on the person 
monitoring the transmission, as well as on the strength 
of the R.F. signal, to some extent. The latter varia- 
tion on local stations is quite negligible, since it is 
taken care of by the very good A.V.C. of the tuner. 
Similarly, when a programme is recorded, the person 
working the tape deck may not have set the recording 
level control so that the tape is fully recorded on peaks. 
Again, some gramophone records have a much higher 
level on them than others. All these varying factors, 
some of which are outside the control of the operator 
of the recorder-gram, make it impossible to ensure that 
when we switch from one function’to another, no re- 
adjustment of the volume control will be needed. 


\What we have ensured, however, that under no con- 
ditions of use can there be a great change in volume 
when the function switch is operated. It is thus 1m- 
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possible for the operator to blast himself out of the 
room when he switches, for example, from record play- 
ing back to radio, or from radio or record player to 
tape playback. From the user’s point of view, this is 
most important, as nothing is more annoying than to 
have to dive for the volume control every time the 
main switch is operated. 


The Tuner Circuit 

This is quite straight-forward, and holds no special 
difficulties for the builder. On close examination, it 1s 
found to be rather unusual in some respects, but these 
are confined to design considerations, concerned with 
keeping the bandwidth great on the “broad” position 
of the selectivity switch, without jeopardising either the 
gain or selectivity on the “narrow” position. In this 
way, such a tuner largely succeeds in obtaining the best 
of both worlds, as it were. The circuit and valve line-up 
are very similar to those of a previous dual-bandwidth 
tuner with which many builders have had considerable 
success, and while it does not give the superlative re- 
sults for which the synchrodyne is justly famous, it 
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does represent a remarkable improvement in broadcast 
receiving quality over the conventional fixed-bandwidth 
receiver. 

A high-gain R.F. amplifier tube, an E-F85, is used, 
and this enables the aerial and mixer grid tuned cir- 
cuits to be broadened out with shunt resistance, while 
still retaining a normal stage gain, It should be pointed 
out that this shunting of the tuned circuits has been 
carried out by using shunt feed for the A.V.C. voltage, 
and making the feed resistors low enough in value to 
give the desired amount of shunting. This has been 
mentioned because on a previous occasion when we 
used this trick, several readers wrote in to us wanting 
to known where the shunting resistors were that were 
supposed to be across the tuned circuits. In the normal 
series. feed arrangement for the grid circuits, it 1s 
common to use a 100k. decoupling resistor in_ the 
A.V.C. line, to each grid circuit, but since this resistor 
is bypassed, it has no shunting effect on the tuned cir- 
cuit. The present circuit. illustrates this in the grid 
circuit of the I.F. stage, which also uses the same 
100k. resistor from the A.V.C. line. In this position, 
it is bypassed by the 0-5 pf. condenser, and is at the 
“cold” end of the tuned circuit, so that it canot shunt 
the latter. 


Second Power Supply 


The second power supply feeds everything in the 
recorder-gram except the main amplifier. There are in 
all thirteen valves attached to the second supply, but 
their H.T. totals only about 50ma. This is because eight 
of the thirteen are resistance-coupled audio amplifiers 
of one sort of another, and so draw very little H.T. 
current. The biggest problent in designing the supply, 
however, was the large number of heaters to be sup- 
plied. The total current drawn by them is 3:3 amps, 
which is brought up to 3-9 amps by the dial lights. 


-It was decided to use a power transformer of 80ma. 


capacity with the original equipment in order to keep 
down the heat dissipated by the transformer, since the 
equipment was to be built into a cupboard. Thus, al- 
though the H.T. winding was running light, and it 
might thus, have been possible to draw more than the 
rated current from the filament winding, it was con- 
sidered preferable to add a small filament transformer, 
which itself would not be heavily loaded. 


A.C, Plugs and Sockets 


Earlier in this serial story, we mentioned that the 
A.C. input from the mains enters the recording ampli- 
fier chassis, from where the phase and neutral wires 
are taken to the two power supplies, the tape deck, and 
the gramophone turntable. Since the record: amplifier 
chassis 1s so close to the tape deck, the wiring between 
these two is carried out directly, without plugs and 
sockets, and is done in the manner illustrated on 
the circuit diagram of the recording amplifier. A 
further pair of wires is taken to a socket on the small 


(Continued on page 23.) 
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The radio industry's big event of March was the 
jubilee sales convention held by Pye (N.Z.) Ltd. on 
the 25th, 26th, and 27th of that month. The purpose 
of the convention was two-fold—to introduce to dealers 
the 1958 range of Pye and Clipper radio sets and 
radio-gram. combinations, and at the same time to 
celebrate the silver jubilee of the Akrad Radio. Cor- 
poration’s factory in Waihi, well-known as the pro- 
duction unit of the New Zealand Pye group of com- 
panies, 

For such an important occasion, something special 
was clearly called for, and there is no doubt whatever 
that something extra-special was turned on! 

Pye dealers from Whangarei to Invercargill were 
invited to Auckland as guests of the company, and 
were accorded what can only be described as lavish 
hospitality during their stay of three days. We can 
vouch for this absolutely, for “R. & FE.” was privileged 
to be present, also as the guest of the management. 


Colossal Organization 


Imagine the problems involved in assembling about 
a hundred visitors from all over the country, provid- 
ing accommodation for them in Auckland for three 
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Dealers assembled for the Pye sales convention dinner. 


days, and keeping them pleasantly busy for that period 
with a) sales conference lasting a whole day, and with 
hospitality and entertainment for the remainder of 
their stay, and you will have some idea of the amount 
of work that was put in by managing director George 
Wooller and his executive staff. According to George, 
the presiding genius behind the “show” was Jack 
\Walch, whose every-day job is looking after Pye 
publicity and sales promotion; Jack, however, dis- 
claims this, saying with more than a little justification 
that it was team-work by the whole, staff that carried 
the day. From our own observation, this was un- 
doubtedly true, and to mention everyone who contri- 
buted to the undoubted success of the gathering would 
entail a list of the whole management and_ staff of 


Pye (N.Z.) Ltd.,.and°G. A. Wooller,,& Co. Ltd} 


Dinner First 


Proceedings kicked off to an excellent 
Tuesday, March the 25th, with a convention dinner, 
at which the Hon. R. Boord, Minister of Broadecast- 
ing and Minister of Customs was the guest of honour, 
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ABOVE: Hon. Raymond Boord addressing dealers at the 
conference dinner. From lef Kelvin White, Mr G. 
Souness, Mr -P, J. F. Spencer, Mr G. A, Wooller, Mr C. 
Christianson, Mr A, M. Cooper. RIGHT: Mr Ken Snuth, 
Pye’s Christchurch branch manager, introducing one of 
the 1958 range, with the assistance of Fleur Young. 


After the toast of the Queen had been honoured, Mr 
Wooller welcomed distinguished visitors and guests to 
the convention, and introduced Mr W. H. Knox, who 
traced the development of the Akrad Radio Corpora- 
tion from its earliest days, paying tribute to its 
founder, Mr Arthur Wrigley, whose skill and fore- 
sight had established the factory before the late war, 
but who had unfortunately not survived to see the 
great outcome of his pioneering work—the present- 
day much enlarged and modernized factory which is 
now part of the world-wide Pye organization. 


In his address to the convention, Mr Boord paid 
tribute to Pye as one of the largest and most success- 
ful units of New Zealand’s considerable radio in- 
dustry, quoting from its impressive record of trading 
and manufacturing successes. The Minister went on 
to speak of a subject which, he said, he knew was 
uppermost in the whole industry’s minds today, namely 
television. Unfortunately, as has already been reported 
in the daily Press, he was not able to hold out any 
hope for its early introduction. The Labour Party had 
said before the recent election, went on Mr Boord, 

that it was in favour of the introduction of! television 
at the earliest practicable moment, and, that policy still 
stands as far as the Government was concerned. At 
this point Mr Boord changed his identity as Minister 
of Broadcasting for that of Minister of Customs, and 
after this somewhat Pooh-Bah-like feat, went on to 
say that, as Minister of Customs, it was his unpleasant 
duty to inform the assembled company that the Gov- 
ernment could..not see its way at present, or in the 
foreseeable future, to the establishment of a service 
which would undoubtedly aggravate the situation which 
the current ‘import restrictions were designed to 
alleviate. Unfortunately, unlike Pooh-Bah, the Minister 
of Broadcasting did not. invite his listeners to “Come 
over here w Here the Minister of Customs can’t hear us”’, 


im- 


so that everyone was left with the no doubt true 
pression that if there had been an argument between 


the two gentlemen, the Minister of Customs had won 


it! 


The Sales Conference 


After Mr Wooller had thanked Mr Boord for his 
address, Mr T. J. F. Spencer, Pye’s well-known man- 
aging director, proposed the toast of “Our Visitors”, 
and. this having been honoured in rousing fashion, the 
National Anthem was sung and the official part of the 
evening’s proceedings broke up. From what we heard 
next morning, by no means all those present followed 
the excellent example of those who departed for bed 
in anticipation of a full programme the next day at 
the ‘Sorrento’, One Tree Hill, where the sales con- 
ference was held, and where dealers were introduced 
for the first time to the forthcoming new range of 


Pye and Clipper models for 1958. 


Transistors and Printed Circuitry 


The outstanding features of the newly released 
models were undoubtedly the new Pye transistor port- 
able, and the extensive use of printed circuit tech- 
niques in this and many other models of the range. 
Pye are so far the only people in this country to 
be making their own printed circuit boards, and also, 
we think to be using them in domestic receivers. A 
highlight of the conference was the exposition by 
Mr Gordon Rowe, production manager at the Akrad 
factory, of the advantages of printed circuits both in 
manufacture and in subsequent service in the public’s 


hands. A notable feature of the conference was the 
way in which dealers were asked for constructive 
criticism of the models that were released, and we 


noted that several very worth-while suggestions were 
forthcoming, and also that in many cases, these were 
accepted for immediate implementation, where this was 
possible. The models released were far too numerous 
to mention in detail here, but readers will almost 
certainly see them figuring in our New Products page 
ere long. Another impressive feature of the new range 
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was the excellent styling and most pleasing finish to 
be found on most of the models, regardless of their 
price range. Altogether, this journal was most im- 
pressed with the enthusiastic reception accorded the 
releases by the large and representative number of 
dealers present, and by the obvious spirit of co-opera- 
them and the executive staff of Pye. 


tion between 


Cocktail Party at ‘“Roselands” 


Following the sales conference, Mr and Mrs George 
\Vooller entertained the members, and many others, 
at a cocktail party held in an enormous marquee in 
the grounds of ‘“Roselands”, their Remuera home. 
If the day had been spent “hard at it” in the business 
sense, it was obvious that George had determined 
that hospitality was to be the order of the evening’s 
proceedings. \WWhat appeared to be about two hundred 
people, were regaled with a sumptuous buffet dinner, 
helped down (if it needed it) with a most liberal sup- 
ply of what we have been led to believe were very- 
much-restricted imports! There was certainly no end 
that evening either to the good cheer which prevailed 
among the guests, or to the means of ensuring it, and 
George’s hospitality extended even to the provision 
of swimming togs for those who, on that warm Auck- 
land evening, felt the need to cool off in the torch- 
lit swimming pool hard by. 


Thrill of the evening for many who had not previ- 
ously had an opportunity to meet him, was the pre- 
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sence of Sir Edmund Hillary, who told “R. & E.” of 
the splendid success scored by the New Zealand- 
designed and built radio equipment used by his party 
in the Antarctic. It gave him not a single anxious 
moment, he said, and performed perfectly during the 
whole of his journeyings—in marked contrast to the 
performance Sir Vivian Fuch’s party obtained from 
their equipment of a similar kind. 


Visit to the Akrad Factory 


On the third day, those who could afford the time 
away from their businesses were driven to Waihi, 
where they were escorted through the Akrad factory, 
where they saw the whole operation of the unit which 
produces all Pye and Clipper radio sets sold in New 
Zealand. Naturally, the chief point of interest for many 
was the department in which the printed circuit boards 
are produced. This is a story in itself, and we hope 
before long to print a feature article on this aspect 
of the Pye production. The visit proved a most fitting 
wind-up to a memorable three days’ visit to Auck- 
land, and to what was voted by one and all a “wonder- 
ful show’ on the part of everyone connected with 
the convention. 

Needless to say, many pleasant hours were spent in 
more or less convivial surroundings, renewing old 
friendships and in making new ones (we know we 
did, at least) and it was with genuine regret that every- 


-one departed back to toil and worrying once more 


about those mark-ups, about which, incidentally, sur- 
prisingly: little was heard during the convention, 
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16 2/3 r.psm. RECORDS ARE HERE! 


In a recent list of record releases from H.M.V. 
(N.Z.) Ltd., comes the news that at last radiogram 
owners will be able to use that slow record speed! 
Under the designation “IC”, H.M.V. have put on 
the market three seven-inch 16% r.p.m. discs in what 
are described as the “Audio Book”’ series. These re- 
tail at 16/- each, and to give an indication of just how 
in its small compass holds complete readings of Wash- 
ington Irving’s “Rip van Winkle” and “The Legand 
of. Sleepy Hollow’. With excellent material like this, 
much is on each'of them, we may quote IC 306, which 
these new records should find a ready sale, and we 
venture to predict that they will be listened to by 
young and old alike with some avidity. One could 
almost describe these discs as “reading made easy”, 
or “Automation applied to Spare Time” 


Explorer Satellite Uses Silicon Transistors 


Cosmic ray, meteorite, and temperature informa- 
tion now relayed to earth from the globe-girdling 
Explorer satellite is being gathered with the help of 
many tiny silicon transistors made by Raytheon Manu- 
facturing Company. 

Extremely rugged and reliable, the pea-sized transis- 
tors are in the satellite’s telemetering circuit that sends 
coded data to receiving stations on earth, 

The transistors, Type 2N328, developed under Army 
Signal Corps contract, are the PNP design, made by 
the Raytheon-perfected fusion alloy process. This pro- 
cess permits a mechanically stronger assembly, allow- 
ing the transistor to withstand higher shock and 
vibration stress, both in the launching and_ orbit. 
addition to 
transistors, 
and_ ability 


Other advantages for satellite use, in 
the many inherent advantages of silicon 
are the 2N328’s high electrical efficiency 
to withstand sudden surges of voltage. 

Silicon transistors have these advantages over simi- 
lar germanium devices for satellite use: 

The silicon devices work well at temperatures rang- 
ing from minus 50 to plus 150° Centigrade, or much 
higher than germanium. Likewise, silicon performs 
more uniformly at the predicted temperatures for 
which the satellite equipment was designed. 


Unprecedented Output of New Fluorescent 
Lamps 


Thanks mainly to the improved quality of fluores- 
cent lamp powders, Philips are now able to manu- 
facture fluorescent lamps, giving unprecedented per- 
formance regarding luminous output. 

Advice has been received that the new light out- 
put of the TL 40W/33 tube is now 2,800 “Lumen, 
ee, 20 Lumen per Watt or an increase of 
approximately 10%. 
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light output is provisionally only for 


Visiting Electrical Engineers Honoured 


Last week, Wellington electrical engineers gathered 
at the National Art Gallery to meet Mr T. E, Goldup, 
C.B.E., president of the Institution of Electrical 
Engineers (London), Mr ™W. K. Brasher, C.B.E., 
secretary of the institution, and Mrs Brasher, who 
were paying a short visit to New Zealand before re- 
turning to England via the United States of America. 

Mr E. FA. R. Green, engineer-in-chief of the Post 
Office and Mrs Green received the guests. 

The oceasion was something new for New 
electrical engineers, as this was the first visit of the 
two principal figures in Commonwealth electrical 
engineering circles to New Zealand. 


Zealand 


In welcome, Mr Green said that all those present 
felt privileged to meet Mr Goldup and Mr Brasher, 
and he hoped that the visitors had found their brief 
stay a pleasant one. 

In reply, Mr Goldup commented on the spontane- 
ous nature of the welcome and the opportunity of 
meeting so many New Zealand engineers and_ their 
wives, and so many senior members of the profession 
already known to him. He mentioned the part electri- 
cal engineers had played in world development, and 
the part they must play in the future. He reminded 
the younger engineers particularly that in their hands 
were vast powers for building that which was good. 
In their hands, too, was knowledge of the means of 
destruction, but he was well aware that the knowledge 
possessed and being acquired by engineers and 
scientists in the Empire today aimed at the better- 
ment of man’s lot. 

To the president’s reponse, Mr Brasher added his 
own appreciation of the welcome, and reminded the 
younger members of the need to develop to the greatest 
possible extent, a lively interest in local institution 
activities and to have a voice in all that was going 
on around them. 

Among those present were Mr and Mrs F..T. M. 


Kissel, Mr and’ Mrs R, J. Fyfe, Mr and: Mrs G. R. 
Milne, Mr and. Mrs R. S. Maunder, Mr and Mrs 
E. B. Mackenzie, Colonel and Mrs S. B.. Wallace, 


Mr and:Mrs W..M. B.. Veitch, Mr and Mrs W. L. 
Harrison, Mr and Mrs J. K. Horn, Mr and Mrs J. 
Hassant-Lee, Mr and Mrs J. K. Hooker, Mr and Mrs 
A. R. Blakeley, Mr and Mrs A. C. -Callender, Mr 
and Mrs S$. A. Vineze, Mr and Mrs E. H. Hitch- 
cock, Mr:and Mrs E. Walpole, Mr and Mrs J. O. 
Renaut, Mr and Mrs W. R. Crocker, Sir Ernest 
Marsden, Professor MacElwee, and Messrs M. Cable, 
Fatt 2 Bollons, C. L. Turner-Williams, T. R. Clark- 
son; {le Fy -Withers, Gz Searle;-H) M- Gotton,,. FE. H. 
Fitt, a J. Salmon, and C. W. Heyward. 
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NEW ZEALAND RADIO AND ELECTRICAL TRADERS’ FEDERATION 
REVIEWS EFFECTS OF IMPORT CONTROL 


The following schedule is a survey made by a panel of members of the Federation 


for the benefit of all Federation members. We have much pleasure, as the official 


organ of the Federation, in printing this list, which we are sure the trade as a 
whole will find most timely and useful. 


Introductory Note 

The compilers of this schedule have asked us to 
indicate that the list, and the information contained 
therein, is not in any way'to be taken as official. It is 
realized that there may be certain inaccuracies, but these 
are inevitable, as the panel which compiled it had to 
work at high speed, relying on their memories and 
their pooled knowledge of the situation. It is felt, how- 
ever, that a list such as this should be of great assistance 
to most readers, who have already found considerable 
difficulty in placing the correct interpretations on the 
official schedules, which are difficult to decipher for any- 
one who has not had to use them for actual importing 
operations. Estimates of stocks available have been made 
by a perusal of the official schedule, with consideration 
given also to stocks at present in the country. 


NEW ZEALAND RADIO AND 
ELECTRICAL TRADERS* FEDERATION 


IMPORT CONTROL, 1958 


The following schedule is a survey made by a panel 
of trade members for the benefit and guidance of mem- 
ber of our federation. The survey does not purport to 
be an official survey as it represents an opinion only of 
the effect import control will have on goods available 
from overseas to traders. Estimates of stocks available 
have been made at a perusal of the official schedule 
with consideration given also to stocks at present in the 
country, 


1. Amplifiers: 
25% reduction on 1956 imports. Importations plus 
stocks plus intended local manufacture should be able 


to cope with demand. 


2. Batteries: 

(a) Hearing aid, no reduction. 

(b) Car batteries made in New Zealand, no difficulty 
with stocks. 

(c) All others locally manufactured product only. 
All importations prohibited. 

(d) Battery chargers locally manufactured. No im- 
ports any time. 


3. Cabinets, Includes Speaker Cabinets : 
No imports any description. Locally manufactured 
sufficient for requirements. 


FA= (HD GRs > 


Cut by 75%. Estimated stocks reasonable. Shortage 
possible later in the year. ) 


5. Cooking and Heating Appliances, Includes Kettles, 
Heaters, Frypans, Coffee Percolators, Jugs, 
ette: 

Restricted imports by persons previously holding 
licences, but now only on token basis. Result early 
shortage. However, local production will assist in main- 
taining most lines. 


6. Dishwashers, Includes Domestic Clothes Washing 
Machines: 


No imports, but local product will be available in 
slightly smaller quantities. : 


7. Food Mixers and Liquidizers: 


d 


eens 


8 Fans Cut 75%: 
Stocks low because of end of season. Present indica- 
tions are stocks will be low for next summer. 


9. Fuses: 


(a) Car types, stocks reasonable cut 25%, depending 
on which tariff item they are imported under. 


(b) Other types based on 1958 licences held. This 
means that there should not be any great re- 
duction from previous years. 


10. Floor Polishers: 

Cut 75%. It is anticipated that a shortage will soon 
show itself. 
11. Electric Irons: 

Cut 75%. It is anticipated that the increased local 
production will be able to cope with requirements. 
12. Knitting Machines, All Types: 


Token licences only will be issued, Likely to be very 
short yery soon. 


~ 
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13. Lamps: 
(a) General Household Types (Made in New Zea- 
land) Fluorescent Umts complete, Laimp- 
Shades, Bedlamps, Table Reading, etc.: 

Imports prohibited. Present stocks and local manu- 
facture household types should cover market as previ- 
ously, present stocks lamps, bed reading, etc. and im- 
ported shades etc. low and will be short early this year. 
Some local manufactured shades in metal, glass, and 
parchment, etc. will assist to cover requirements. 
Variety will be lacking. 

(b) Vehicle and Dial Lamps: 

25% reduction. Present stocks and stocks coming for- 
ward should hold for some months yet. 

(c) Tube Lights architectural and special types: 

Cut 75%. Slight shortage will be felt towards middle 
of year. Severe shortage towards end of year unless 
local manufacturer makes fluorescent tubes, which 
seems most unlikely, 


14. Motors, Electric: 
Cut 25%. Present stocks good. No real shortage 
anticipated. 


15. Musical Instruments : 


Token licences only. This does not include band 
instruments, for which special applications are con- 
sidered. Shortages are already apparent in some lines, 
notably accordions, and dealers will be faced with allo- 
cations from their suppliers very soon. 


16. Musical Instruments’ Strings: 
Metal or gut, no restriction. 


17. Machine Tools: 


Home workshop equipment, etc., cut 50% Present 
stocks and goods to. arrive would appear to cover most 
of the market for some time to come. 


1S. Pianos: 

Cut 75%. From our information stocks are not good 
and even though shipments still arrive, these are mostly 
sold already. 


19, Plugs, Sockets, and Outlets: 


Imports prohibited as before. Locally made and 
should present no_ difficulty. 


20. Plugs, wall type, and Boxes, etc., includes metal 
clad: , 
Token licences only, but indications are stocks will 
last for reasonable time. 
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21. Radio Telephones: 
These have always been prohibited and_ still 
Local manufacture supplies market adequately, 


are. 


22. Refrigerators: 
Ditto 21. 


23. Radio Sets from Overscas: 
Ditto 21. 


24. Radio Parts: 

(a) Includes vales, valve sockets, plugs, and sockets 
other than N.Z. 3-pin flat, vibrators, car 
aerials,. microphones, connectors, and stand 
resistors, knobs, volume controls, reduction 
25%. Present stocks should, together with 
future timportations, not materially — effec 
dealers. 

(b) Spaghetti, Hellerman sleeves, reduction 50%. 
Stocks should last, together with future im- 
portations, until towards end of year. 

(c) Transistors, condensers, transformers, chokes, 
etc. These items are restricted and individual 
applications will be considered for the first 
two items from importers who previously 
imported these lines. The latter items are 
always restricted to special types not manu- 
factured in New Zealand. Local require- 
ments for transformers and chokes, ete. will 
be met from local production as before. 

(d) expanded metal not restricted. 

(e) Speakers, 25% reduction on types under 3 in. 
and over 12in, No licences granted for gen- 
eral purpose speakers as they are made locally. 

(f) R.F. coils and shields. The former are restricted 
as they are locally made with the exception 
of special types for which token licences will 
be granted. Shields and = shield bases are 


669) 


covered by “a 


25. Records and Recording Tape: 

Restricted. Token licences only granted for tape. 
Records will have to be met by local manufacture with 
the exception of special types previously imported and 
not pressed here. No pre-recorded tapes for sale will 
be available unless made locally. 


26. Record Playing Equipment, includes Gramophones, 
Changers, Players, Record Playing Amplifiers, 
and Cartridges: 

Token licences only will be issued. Present stocks 
very low indeed and shortage already apparent. Dealers 
should not expected to obtain quantities of these items 
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in the near future. It is intended that some local manu- 
facturers will make record players. Token licences only 
expected for changers and players. 


Z2/. Razors, Electric: 
75% reduction, Present stocks fair. Shortage to be 
expected towards middle of year. 


29. Styli and Needles: 
Now a “C” item. 
30. Sewing machines: 
(a) Domestic, cut 75%. 
parent middle of 


Stocks fair. Shortage 
year, 


ap- 


(b) Commercial. Reduction 10%. It appears that 
some machines in this category will be sold as 
domestic to cover the market. 5 


31. Switches ; 

(a) Through cord, plastic flush type, surface. The 
first item is prohibited although not made in 
New Zealand and discussions are under way 
to have this altered. The latter are made in 
New Zealand and no difficulty should be ex- 
perienced with local suppliers. 

(b) Bell push and other types. Token licences only, 
but present stocks appear to be fair and no 
difficulty should be met for some little time. 


32. Switchboards, Fuseboards, etc. Built Up. Also Cir- 
cuit Breakers, Cutouts, Cable Connectors, 
Terminals, Lightning Arresters : 

Token licences only will be issued and shortage will 
become apparent in connectors and terminals later in 
the year, other lines at varying times depending on 
present stocks. 


33. Toasters: 


on 


See 


34. Test Equipment: 


Cut 25%. Present stocks indicate there will be little 
if any shortage to meet normal requirements, except 
possibly over the counter sales. 


35. Tools, includes Pliers, Side Cutters, Screwdrivers, 
GiC.2 


Cut 50%. No shortage is anticipated for some con- 
siderable time yet. 


36. Tape Recorders. Built Up: 


Restricted imports. Token licences only, and a severe 
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shortage is anticipated. Some machines will be entered 
as office machines and may assist the market, see 38. 


37. Tape Recorders, Decks only: 

Restricted licences, severe shortage anticipated very 
soon, more particularly as one line in England has had 
to stop production to rectify a fault. 


O8. Tape Recorders, Office Use: ; 
Reduction 50%. These machines come under a special 


category, in that they must have various requirements, 


such as instant stop, foot control, counter, stethoscope, 
earphones, ete., and very few will come under this 
heading. Hence, a shortage is also likely here in the 
very near future. 


Note: The tape recorder situation is under review 


and an announcement will be made at an early date. 


39, Vacuum Cleaners: 

(a) Domestic: Prohibited. This means that unless 
another manufacturer enters the field only a 
few well-known makes will be available after 
present low stocks are exhausted. 


(b) Commercial: The Government has decided that 
only a very limited number will come in this 
category, and therefore, owing to price, short- 
ages will be inevitable at an early date. 


40. Washing Machines: 


Made in New Zealand. However, imports will be 
allowed against licences held for 1958, before the pre- 
sent restrictions took effect and a trickle of overseas 
machines will be admitted. Local manufacture can cope 
adequately with the demand. 


41. Wire and Cables: 

(a) Hookup includes microphone, etc. Prohibited 
import. ; 

(lb) Winding includes coaxial and general house 
winding, ete. Normal stocks and imports as 
before reduction 10%. 

(c) Insulated special types, mainly aircraft, ete. 
Special licences will be issued and trade gen- 
erally will not be affected as it concerns mainly 
Government works, ete. 

Severe anomalies could influence a change of Goy- 
ernment policy. Also, as the panel cannot forsee Goy- 
vernment policy, some of these comments may be 
altered in the course of timg when we shall again let 
you have the necessary information. 


On going to press, we are informed that both U.S.A. 
and Japan are being treated in the same manner as 
other countries as far as imports are concerned previ- 
ously from these countries, and more information will 
be published on this as it becomes available. 


~ 
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Also, we are informed that as soon as all basic 
licences have been issued, applications will be con- 
sidered for spare parts for appliances, etc. and there 
would appear to be no difficulty in the issue of these. 

We feel that by bringing to your notice the above 
comments that you will be better able to assess your 
trading position during the coming year and help you 
to understand the difficulties faced by your suppliers 
in giving you the service and the goods which makes 
our trade possible. 


MISSING AND STOLEN RADIOS 


Auckland: 


Mullard bedside radio, cream bakelite case, serial number 
not known, small chrome screw missing near dial. Value 
£7 10s. 


Philips transistorized, all-wave portable, “Town & Coun- 
try’, model No. 465. Cream plastic case with gold-coloured 
trimmings, red cloth behind speaker grille, five red push- 
button controls, slide-rule type of dial. Red plastic handle 
on top of case. Battery operated on one type 467 and eight 
type 950 batteries. Finish number 112322. Serial No. 4106. 

Philips mantel radio, five-valve broadcast. Dark brown 
plastic case about 15in. x 10 in. x 6in., oblong-shaped dial 
face, two white knobs. Serial number not known. Value £10. 


Christchurch: 

Bell 12-volt. 3-valve car radio, painted brown. Serial No. 
55923. Value £32 10s. 

Phileco 11-valve, 5-band spread, short-wave radio, model 
No. 1051. Serial No. 57082. Not contained in a cabinet. 
Value £80. 

Pacemaker, 5-valve. broadcast, white plastic. Two tuning 
knobs, oblong dial. Value £14 10s. 

Collaro attomatic 
Ele eS 6d; 

Radio in wooden cabinet 14in. x 10in., dark oak, round 
dial, 3 knobs on front, 6-valve, broadcast model, about 10 
years old, Fitted with 5ft white flex with double adapter. 
Value £5. 


Feilding: 


changer, three-speed player. Value 


Zenith mantel radio, in wooden cabinet loin. x 20 in., 
large round dial in centre of radio with sweeping hand. 
Three small scratches on wood round dial, one with letter 
“P” above it indicating the Palmerston North station’ and 
the other two indicating the Wellington stations. Four push- 
buttons under dial in dark brown colour. Serial No. nto 
known. 


Invercargill: 


Pacemaker transistor set radio, 12in. x 9in. x 3in., 
varnished with copper-type grille on front, grille dented. 


Serial No. 69409. Value £38. 

Philips car radio, automatic. Model 656, set No. 16735. 
Chrome silver colour, speaker black. Value £27. 

Lower Hutt: 

One tuning half of CR8U5 Clipper car radio, 12 volt, 
minus power pack. Mottled grey paint finish 8 in. x 2 in., 
containing tuning dial, two knobs, one missing. Serial No. 
will be one of the following: 57346, 79796, 76738, 75214. 
Morrinsville: 


Philips 4-valve car radio. Grey colour. Serial No. 4048/ 
188219, 
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Motueka: 


Autocrat, push-button 8-valve transistorized. Comprises 
of a box about 2$in. x 10in. x 8in. Mottled grey, colour 
with chrome front where the push buttons are. Serial No. 


43081. Value £32. 
Murchison: 
Moto Rola car radio, six valve, six volts. Blue-grey colour, 
Serial No. 1793. Identifiable. Value £30. 
Nelson: 


Pacemaker portable, red and cream in colour, Fitted with 
cream flex, black three-pin plug. As front opens, radio auto- 
matically switches on. Serial No. not known. Value £35. 


Ngongotaha: 


Pye 5-valve radio, contained in a dark stained wood 


cabinet, Size 18in. x 12in. Number 48687. 
Opunake: 


Columbus mantel model radio, 5 valve. 
grey colour, flex attached but no plug 
Number 71262. Value £19 19s. 


Plastic casing, 
new condition, 


Pahiatua: 


Philips model 465, transistor portable radio in a white 
plastic case with red trimmings. Numbers 4176 and 120374. 
Petone: 

Clipper shoulder-bag portable radio, Serial No. 110705. 
The radio is contained in a brown leather case with shoulder- 
strap, measuring 10in. x 7in. x 3in. Radio is cream in 
colour with the “Clipper” in red. The radio in side case is 
contained in a clear plastic bag. Value £19 15s. 

Pacemaker portable radio, light oak case with gold bead- 
ing, about 9in. x 12in. Serial number 68845. Value £37 10s. 
Pukekohe: 

Pacific 6-valve portable radio, black with silver grid on 
front. Small chip off top of black marking line right side 
of dial. Round ring with three stars inside on top right 
side of grill. Serial number not known. Identifiable. Value 
£20). 

Putaruru: 

Autocrat car radio for 12-volt system, 5 valve. Painted 
cream, Serial number 32195 and identifiable. Value £27. 
Taupo: 

Autocrat: car radio..Serial No. 423393. Printed steel grey 
with separate speaker also painted steel grey. Model is a 
push-button tuning transistor type. New condition. 


~ 


MR. SERVICEMAN. 


Our Universal Coils, 
types 40 (Aer), 45 
(R.F.) and 41 (Osc? 
will replace any dam- 
aged R.F. Coil. 


COILS, LF. TRANSFORMERS 
H.F. CHOKES, B.F.0.'s DIALS, 
SCALES, COIL ASSEMBLIES, 
GANGS, BUILT-UP UNITS, ETC, 


Inductance Specialists 
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John Gray 


RECORD OF THE MONTH 


This is the latest issue of a major work which has been 
consistently lucky in the matter of- recordings (only the 
earliest Decca set, a transfer from 78, was really disappoint- 
ing). I am not aware to what extent the new disc is readily 
available and, for reasons outlined below, intending pur- 
chasers should not delay. Bartok’s. work, only fifteen years 
old, has by now almost established itself as a standard 
classic and before these words are printed it will have had 
“ats first public performance in New Zealand. It was one of 
the composer’s last and is on a huge scale: and is called 
a concerto because practically every instrument has. at 
some time a pprominent solo passage calling for consider- 
able virtuosity. Although there is, in the first and third 
movements, much of Bartok’s rather forbidding brand of 
seriousness, the alternating movements are light, whimsical, 
and graceful, and the finale brings a tremendously exhilarat- 
ing riot. No praise seems too high for this performance 
by a crack orchestra and a conductor who is himself of 
Hungarian birth. Deutsche-Grammophon are at their best in 
reproducing complicated scores and surely no previously 
issued record has yielded up so much of what is in this 
one, Bartok admirers will need no special urging, and those 
who have yet remained lukewarm to the composer’s music 
may be encouraged by the fact that this is by now un- 
questionably his most popular work with the general musical 
public. The recording itself seems well nigh flawless. 


For some time now we have known that two further de- 
velopments in the endless evolution of the gramophone re- 
cord have been just around the corner. 

THE FOURTH One is the stereophonic disc, the other 
SPEED the new speed of 16 %r.p.m. When this 

speed was first mooted hardly anyone 
believed it would be practicable for anything but speech, 
and sure enough the first local releases (from H.M.V.) are 
of the “talking book” variety. But in America the Vox 
company have pioneered serious music—one such disc con- 
tains Tchaikovsky’s “Romeo and Juliet” overture, sixth sym- 
phony and first piano concerto within its compass! No news 
is available as to when such marathons will be offered to 
the publid here, but the “Audio Books” are at least a be- 
ginning. The discs are of the 7-inch size.,On IC 305 are 
“Rip Van Winkle” and “The Story of Sleepy Hollow”, IC 
3060 has “The King of the Golden River” and “The Great 
Stone Face”, while on IC 308 are two lengthy extracts from 
“Gulliver’s Travels”. All these works have been “edited for 
young people by Elinor Gene Hoffman”. The sponsors point 
out that these dises can, in effect, be played only on machines 
fitted with the “fourth speed”, This notice seems rather 
to stress the obvious, though it happens that an adaptor to 
convert any 334 turntable to the lower speed is in existence, 
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GRAY’S RECORD PAGE 


RECORD OF THE MONTH 


Bartok: Concerto for Orchestra. Berlin Radio Sym- 
phony Orchestra, conducted by Ferenc Fricsay. 
Deutsche-Grammophon DGM or LPM 18377 (12- 


inch LP). 


but owing to import restrictions it cannot be imported. 
Hence, in the meantime, only those who have purchased 
the latest type of turnable will be able to accommodate the 
new discs. I have not seen one in action, but the slowness 
of he revolutions is, I am told, quite uncanny to watch. 
As for the stereo disc, a leading English company hopes 
to market these before the end of the year. This, however, 
should not at present deter us from buying such of the 
current type of LP’ as can still be procured. 


The recent restriction of imports has caused much buzzing 
in gramophonic circles and there has already been some 
angry clucking from interested 
WHERE DO WE GO parties. If there is to be 
FROM HERE? a complete “shutdown” there 
is not much any’ of us can 
de about it: meanwhile I observe shop after shop with 
shelves loaded with LPs and would suggest that the fans 
could do worse than investigate some of the treasures 
which have been piling up over these last few years. 
Broadly speaking, it looks as though we may in future 
be restricted to what can actually be pressed here or, to’ 
be more precise, to what the companies decide they iwll 
press. From that point of view the law of supply and de- 
mand, coupled with the matter of sheer. economic neces- 
sity, may mean that the connoisseur will have rather a 
thin time of it, Some of the more important agencies lack 
their own pressing facilities and to them we must all ex- 
tend sympathy—I hear, for example, that we may have 
seen the last, for a time, of Deutsche-Grammophon and 
one or two other important labels. Possibly this also goes 
for the Cook “Sounds of our Times” series, much in de- 
mand in hi-fi circles, and of which a further release is 
made as I write. Among the more interesting of these 
are some flamenco records by the guitarist Carlos Mon- 
toya, of which Cook 1029, covering a very wide range of 
mood, is cordially recommended. Beautiful sounds emanate 
from disc 1030, which is a harp recital by the accomplished 
Edward Vito—‘Clair de: lune’, in particular, can rarely 
have sounded so magical. I am not enamoured of mam- 
moth pipe organs but Reginald Foort’s discs on this label 
are well worth the attention of those who are: perhaps 
Cook 1050, with its old favourites like “In a Persian 
Market”, the “Zampa”’ Overture, and an improvization 
on “The Bells of St. Mary”, would be as good a choice 
as any. 


With the “season” now getting into its stride, the record 
lists are offering us permanent reminders of some of} this 
year’s visitors in the musical 
and entertainment worlds. 
There is Emlyn Williams, who 
for the last few years has 
carved out a niche for himself as a travelling reader of 
passages from Dickens—a form of entertainment which one 
thought had died out half a century ago!, and the many 
who fllock to hear him will be interested in two Decca 12- 


ITEMS OF 
TOPICAL INTEREST 
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“R. & E.’s” HIT PARADE LIST 


We are indebted to the publishers of “Musical Express” for the lists below, 
which we hope will be of considerable assistance to dealers as a guide for 
their “pop” record buying.—Ed. 


WEEK ENDING APRIL 12, 1958 


Position Record 
Title Artist last week Make 
1 Magic Moments Perry Coma 1 R.C.A. 
2 Whole Lotta Woman Marvin Rainwater 2 M.G.M. 
3 Maybe Baby The Crickets 5 Coral 
4 Swinging Shepherd Blues Ted Heath 7 Decca 
5 Nairobi Tommy Steele 3 sss ‘oe Decta 
6 A Wonderful Time Up There Pat Boone 15 nf we London 
7 = Teguila The Champs 9 Re Sale London 
8 La Dee Dah Jackie Dennis 4 ne oe Wecca 
9 Don’t ; Elvis Presley a pte ett athe 
10 Catch a Falling Star Perry Como 11 * Pies raX eG dAS 
11 It’s Too Soon to Know Pat Boone 13 = .. London 
12 Mandy Eddie Calvert 16 we .. Columbia 
13. Who’s Sorry New Connie Francis e Ps fee ee M.G.M. 
14 The Story of My Life . Michael Holliday .. ae Pe, di 8 Columbia 
15 Breathless Jerry Lee Lewis a Me: 2 Pe 24 London 
16 Good Golly, Miss “Molly Little Richard ac ae ¥ eee 212 > .. London 
17. April Love .. Pat Boone Een 6. if Ate ccttay | ae .. London 
18 To Be Loved Malcolm Vaughan .. as 35 Se 17 H.M.V. 
19 Oh, Oh, I’m Falling in eee can Jimmie Rodgers oF. a it ues 19 ix .. Columbia 
20 Jailhouse Rock Elvis Presley 14 “i eae FA AS 


inch records (LXT 5295-6) containing generous portions 
of material, and not necessarily from the more obvious 
sources. Or the first disc are excerpts from “Our Mutual 
Friend” and “Dombey and Son”, as well as Bob Sawyer’s 
party from “Pickwick”. The second includes one of the best 
of all ghost stories, “The Signalman”. Both these records 
would be ideal home entertainment for the coming winter 
nights. Inia te Wiata, the Maori bass who has at last re- 
turned for a visit to his homeland, has made comparatively 
few records, but there is a Nixa LP of standard ballads 
(NLPY 915) which it is worth while. seeking around the 
shops. The H.M.V. organization have put out quite a 
list of Patrick O’Hagan single 45s which cover most of 
the more popular numbers in that engaging singer’s 
repertoire. Ida Haendel, the distinguished violinist, has 
recorded consistently for a number of years and her ac- 
count of the Brahms Concerto, on H.M.V. CLP 1032, 
is worth its modest price though there is formidable 
competition from rival executants on this and many other 
labels. Of the various “Pajama Game” issues I suppose 
there will be keenest interest in the film soundtrack— 
this features Doris Day (Coronet KLL 562) and demand 
will undoubtedly increase considerably when the film itself 
it released, which should be not too long after the stage 
version has gone the rounds. H.M.V. of course have their 
recording of the London production which is available 
on CLP 1062. Lastly in the “topical interest’ department 
there is a record by Edouard van Remoortel, the young 
Belgian conductor who, at the relatively early age of 31, 
has just been appointed permanent conductor of a major 
American orchestra—the St. Louis Symphony. Van 
Remoortel will conduct a few concerts in New Zealand in 


August. Meanwhile Vox have brought out a record (PL 
9840) whereon he directs the Bamberg Symphony Orches- 
tra in a generous selection of Grieg music. Vox have 
never believed in short measure and the purchasers of 
this LP will obtain the Holberg Suite, Lyric Suite, and 
Norwegian Dances, with an orchestral version of the 
popular “Wedding Day” thrown in for extra good mea- 


sure. 
Columbia have always had a goldmine in their famed 
Rotorua Maori Choir records. Recently revived from the 


original 78s, they have been 
_repressed, both in their orig- 
inal form and on two ten- 
inch. LPs. Now a 12-inch re- 
cord (33MSX 6006) offers a selection on one side with, on 
the other, some of the recordings made much more re- 
cently by the Aotearoa Maori Entertainers. It is interest- 
ing to know that this same disc has been released in the 
United States as a Capitol record, and will, no doubt have 
been hailed there as an exotic novelty.. There should be 
the expecetd good sales for it here, as well. Another record 
of local interest, and one to cater for the large public in- 
terested in band music, is H.M.V.’s release of the Wel- 
lington Citadel Band of the Salavation Army (MDLP 6036), 


MAORI MUSIC FORM 
PAST AND PRESENT 


who, under the direction of Bruce Parkinson, perform a 
group of standard items, marches. hyms, a cornet duet, 
and the well-known minuet from Handel's “Berenice” 


More and more records: are being made of. New Zealand 
performers and provided’ the standard is kept as high as 
possible, this is a move to be cordially welcomed. 
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Finest quality LAMPS and TUBES — 
in full supply in all sizes. 


@ Nationally advertised by Press and 
Radio and the popular preterence. 


ATLAS 


ij 
Yun’ y yy 2444 G4 Yd Yf 
tidal Vhivuhmudbaribudllia LL Y), ~ 
Gea ee ea 
OISTRIBUTORS: K. Simpson Ltd., P.O. Box 2498, Auckland; Arnold & Wright Lta.. 
P.O. Box 2253, Auckland, and P.O. Box 6198, Wellington; Egley Electrical Coy., 


P.O. Box 765, Wellington; Zontilier Fluorescent Lighting Co. Ltd., P.O. Box 5030 
Wellington; Thomas Hyde Ltd., P.O. Box 503, Christchurch. 


\\\ ala 


Z 


METROSOUN STYLI 


We have much pleasure in announcing 

that we have been appeinied sole New 

Zealand Agents for ““Metrosound” Styli 
and Stylometers. 


These well-known styli are beautifully packed 
together with cleaning brushes and are avail- 
able for pick-ups used in New Zealand. Prices 
are competitive and full stocks are carried 
in our warehouse. Please write regarding wall 
chart showing types available and also prices. 
There is also a display available incorporating 
the most popular of those styl: used in New 
Zealand. 


MY 
WS 


Enquire also about our special contract scheme. 


Ask for them by name “METROSOUND” 


SOLE NEW ZEALAND AGENTS 


P, H. ROTHSCHILD & Co. Lid. 


P.O. Box 170 83 Pretoria Street 
LOWER HUTT 
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ANGAMO WESTON 


TIME SWITCHES 


SANGAMO SYNCHRONOUS TIME SWITGHES 


are designed for a wide range of automatic. time- 


control applications on A.C. circuits of controlled 
frequency. They are of the plug-in type, totally 
Menclosed in a housing consisting of base and cover 
of moulded bakelite; the base forms the plug re- 
ceptacle and this eliminates the need for a separate 
terminal plug. All live parts are situated behind 
the front plate. An earthing terminal is also pro- 
vided. The provision is made for external pad- 
locking or sealing. They are controlled by a self- 
starting synchronous motor, the circuit of which 
is fused on one pole. A day-omitting device where 
fitted enables operation to be cut out on any 
predetermined day or days of the week. An ex- 
ternal manual operation push button is fitted to 
—" most models. Over-all dimensions approximately 
; 4% in. in diameter by 32in. in depth. 


‘ 


IMMEDIAFELY AVAILABLE EX STOCK 


MODEL §267—1 pole, 2 circuits (one circuit 20 
amp. and the other 10 amp.). Day dial switch 
which “makes” and “breaks” two circuits 
simultaneously. Omitting device omits “off” 
operation. 


MODEL §254—1 pole, 1 throw, 20amp. Can be 
supplied to perform up to 3 “on” and 3 
“off” operations daily. Omitting device omits 
“on” operation. 


MODEL §263—1 pole, 2 throw (one circuit 20 
amp. and the other 10 amp.). Can be sup- 
plied to perform up to six change-over 
operations daily. Omitting device operates on 
one circuit only. 


MODEL S264—Similar to Model S263 but with- 
out omitting device. 


MODEL $262—3 cycle, 10amp. Can be supplied 
to perform a 3-cycle sequence of operations 
once or, alternatively, twice daily. 

MODEL. S277—1 pole; 1 throw, 5amp. A short- 
interval switch designed to “make” a cir- 
cuit for a pre-set period at intervals of 5, 
10 15, 20, 30, or 60 minutes. The pre-set 
period is controlled by a timing cam which 
can be supplied with a timing range of 
from 5 ta 75 seconds, or alternatively with 
a range of from 75 to 130 seconds. 

MODEL S$279—1 pole, 1 throw, 5amp. A short- 
interval switch similar to Model $277, but 
with contacts that “break” a circuit for a 
pre-set period. 

MODEL S§270—1 pole, 1 throw, 20 amp. One-hour 
dial switch which can be supplied to provide 
up to 3 “on” and 3 “off” operations. 


SOLE 
NEW ZEALAND | 
' AGENTS: gw 8 & 


BOX 873 a PHONE 62-254 ae CHRISTCHURCH 
BOX 682 _— PHONE 40-598 Saal AUCKLAND 
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=” WWtimate 
SEE SALES AWG 


Its new .. . it’s different! . . . yet still retains 


the superb streamlined appearance so well 


and so well received! 


cea SAFE 


known, 


An improved anti-turbulence 
screen has been incorporated 
in the pouring spout, reduc- 
ing boil-overs to a minimum. 
The moulded base still re- 
tains the anti-pull-over patent 
so widely acclaimed by lead- 
ing Child Welfare Authori- 


ties, 


AND NOW the element has 
been redesigned to prevent 
burnouts with a simple but 
highly effective safety device. 


The new Ultimate SUPER-SAFETY electric jug eliminates the worry 
of burnouts, spare elements or safety cartridges. No longer is the 
unattended jug a source of worry. Burnt out elements are a thing of 
the past. A simple but highly efficient device switches off the power 
before damage is done and a simple resetting action restores the ele- 
ment to its tormer efficiency. Boiling dry or switching on an empty 
jug merely turns the appliance plug into a vertical position . .. just 
refill the jug with water and rotate the plug anticlockwise through 90 
degrees to its original position. 


The Ultimate 3-pint SUPER-SAFETY jug is constructed from spun 
copper and heavily chrome plated to retain its fine finish. The handle, 
knob, and base are moulded from durable, heat resistant phenolic 
plastic. 


MANUFACTURED AND DISTRIBUTED BY 


ULTIMATE-EKCO (N 


.Z.) CO. LTD. Quay Street, Auckland 


everywhere in electronics 


In any branch of electronics you care to 
name, A.W.V. Radiotron Valves and 
Cathode Ray Tubes for Radio, Television, 
and Industrial Equipment are functioning 
with impressive reliability. Manufactured 
to extremely exacting standards by Amal- 
gamated Wireless Valve Co. Ltd.. pio- 
neers of valve manufacture in Ausralasia, 
A.W.V. are actively engaged in the re- 
search and development of valves for all 
applications. A.W.V, have maintained 
leadership in their special field for many 


12°BY 7 e years and are today preparing the way 


for even more remarkable advances in 
SHARP 


CUT-OFF 
PENTODE 


the future, 


The Radiotron 12 by 7 
transconductance pentode designed 
for use as a wide band video ampli- 
fier where the plate supply voltage 
is low and large output voltages are 
required with low values of plate 
load resistors. Such an application is 
the video output stage of a tele- 
vision receiver. 

The valve has a 9-pin base and has 
a centre-tapped heater to permit 
operation from either 6.3 volt or 
12.6 volt supply. 


Technical advice on AW.V. Valves and Cathode Ray Tubes is always freely available. 
Just write to your nearest branch of 


AMALGAMATED WIRELESS (A’SIA) LIMITED 


P.O. BOX 830, WELLINGTON Seine P.O BOX 11363, AUCKLAND. 
P.O. BOX 2084, CHRISTCHURCH. 


if it’s signal generation 


The Locusta Viridissima (Grasshoppers 
to you!) produce notes ranging from 6K into 
inaudibility. Signals with infinite acceleration, output 
is virtually square wave. As to dynes|cm.—it all 
depends — male or female — mating season or not! 


in the audio range 


-to be sure! 


° 


SIGNAL GENERATOR 


Advance 


Frequency Range 


reach pict athe ghecpe SIGNAL GENERATOR Output LIMITED 
F R O-imW to | W 
requency Range Frequency Range 0-25V-25V) 
ISc/s to SOkcis IScls to SO keJs ( ROEBUCK ROAD 
Output Impedance HAINAULT 


Output 
O-ImW to | W 
(0-25V-25V) 


600 or S ohms 


Output 


sine wave 
200 ~iV to 20V 


square wave 
400 iV to 40V 


ILFORD ESSEX 


with output voltage meter 


Output Impedance 
600 or S ohms 


New Zealand Representatives: 


TURNBULL and JONES LID. 


AUCKLAND WELLINGTON CHRISTCHURCH DUNEDIN 


LL e— 


. 


